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Table 3. Laboratory determinations of porosity and hydraulic conductivity of core samples from well (D-17-6)27bda-!
| Daterminations by Core Laboratories, Inc.. Dalias. Tesas|
Lithology: St shale: Sit, siltsrons: 54, sandsione; 1. fine gruined: m. medium greined.
Hydruulic conductivity: 1. impermesble to wates even at @ premure of 3,000 pounds per square inch.

Hydraulic condyctivity

Ceologlc Depth below (feet per day)
unit Litholegy land surface Porosity Morizontal Vertical
{taet) iparcont)
Blackhawk Formation S8, 1 1.524 14 1.5x107 x40
St 1,58 3 9.3x10% . 1.22107
Sh 1.786 2 t H
Sa, ! 1783 14 Lixl0? 39x10°
$h pRY ] 4 Lixi0® vaw
Sh 2.265 2 2.0x107 2.2x104
Star Point Sandsiong S5, m 2460 17 Jixi0? {.4xi0r?
' S.m 293 i1 132107 8.6x10°

laboratory determinations, listed in table 3, indicate 1 large
variation in both porosity and hydraulic conductvity, Porotity
of sandstone sampies ranged from [l to |7 percent, and
hydraulic conductivity ranged from 3.7x10% 10 3.1x107° fi/d.
Horizontal hydreulic conductivities of all sandstone samples
were greater than vertical hydraulic conductivities, but the
differonces wers loss than one order of magritude. Porosity
of the finer grained silttons and shale samples ranged from
2 to 4 percent, and hydraulic conductivity renged from
1.1x10 to 2.2x10* f/d, One shrle sampls was effectively
impermeable to water even at & pressure of 5,000 {bw/in’.
Unlike the sandstone sarmples, vertical ydraulic conduct vitdes
of the two siitstone samples wers greater than the horizonal
hydraulic conductivities,

Aquifer tests were conducted at five wells on Teail
Mountain, and the results are sununarized in table 4. No
observation wells were available for the tests. and recovery
in the dischargs wells are used to compute tranamissivity, A
constant-drawdown test (Lohman, 1972, p. 23-26) also was
conducted at well (D-18-6) 4bac~1, which flowed at the land
surfsce. An sxpandable packer was used in welly (D-17-6)
?7bda-| and 34 dds- (0 isolate varicus zones for testing,

None of the test wells fully penetrated the Blackhawk-
Star Point squifer, and the transmissivity values in tabie 4
probably are most representative of the transmissiviies of
thoss parts of the squlfer open 1o the welis, Some tranmmisivity
values computed from the tests agree fairly well with what
would be expectad from hydraulic conductivitiss determined

Sround-Water Syvtem 13
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BEFORE THE BOARD OF OIL, GAS AND MINING
DEPARTMENT OF NATURAL RESOURCES
STATE OF UTAH

In the Matter of the

Request for Agency Action

By Petitioner Southern Utah
Wilderness Alliance Regarding the
Division of Oil, Ges and Mining's
Approval of the Lila Canyon
Sigrificant Permit Revision
C/007/013-SR98(1)

Filad by UtahAmerican Energy, Inc.

Docket No. 2001-027

Cause No. C/007/013-SR98(1)

Vo Vit Nt ed i N o e s

DECLABATION OF ELLIOTT W, LIPS

My name is Eliott W, Lips. I am of over twenty-one years of age, of sound mind,
capable of making this declaration, and I am personally acquainted with the facts herein stated.

L The attached document, Expert Report of Eliowt W, Lips, is incorporated by
reference as if fully stated herein.

2 If sworn as 3 witness, 1 could testify to the facts and opinions stated in this
declaration.

[ declare under penaity of perjury that the foregoing is true and corract.

Executed on November £ &, 2001 A W{Z w . “"f_.'.»

Elliost W. Liys
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CURRICULUM VITAE

Elliott W, Lips
2241 East Bendemere Circle
Salt Lake City, Utah 84109
Phore (801) 487- 8473
e-mail: elips@geog.utah.edu

SUMMARY OF EXPERIENCE

Mr. Lips is a registered professional geologist with 18 years experience in engineering geology and
recjamation planning and implementation. He has conducted research, consulted, and taught
university classes on geologic hazards, Earth surface processes, natural resource management, mine
reclamation and permitting, and environmental studies. Mr. Lips is currently a consulting
engineering geologist and an Adjunct Associate Professor at the University of Utah.

ACADEMIC AND PROFESSIONAL QUALIFICATIONS

Ph.D. A.B.D., Geography, University of Utah, Salt lake City, Utah

M.S., Geology. Colorado State University, Fort Collins, Colorado, 1950
Graduate courses in Engineering, University of California, Berkeley, 1984-1985
B.A., Geology and Physics, Western State College, Gunnison, Colerado, 1983
Registered Professional Geologist, State of Wycoming No. 1489

PROFESSIONAL HISTORY

University of Utah, Adjunct Associate Professor, 1999 - Present; Adj. Assist. Professor, 1996 -
1999 :
Respensibilities include developing curriculum and teaching courses on geomorphology and
surficial processes, geologic hazard evaluations, environmental studies, and natural resource
management.

Great Basin Earth Science, Inc., Engineering Geologist and President, 1995 - 2000
Responsible for all aspects of providing consulting services for geologic hazard evaluations, surface
and ground water investigations, stream restoration, and geologic/seismic dam safety evaluations.

AGRA Earth & Environmental, Engineering Geologist, 1992 - 1995

Project manager for engineering geologic and geclogic hazard investigations including faujts,
landslides, floods, and debris flows. Projects were for existing, proposed, and reclaimed mines,
proposed subdivisions, utility cormidors, commercial developments, and dams.

JBR Consultants Group, Engineering Geologist, 1985 - 1992

Project manager for mine permitting and reclamation projects throughout the western United States.
Prepared Plans of Operations. Environmenia! Assessments, reclamation plans, and state permitting
documents for proposed and existing mining operations as well as for ubandoned mines.

U.S. Geological Survey, Geologist, 1983 - 1985
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Conducted research on landslides, floods, and debris flows in the western U.S. Prepared
publications on processes, recent events, methods of evaluations, and methods of risk assessment.
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RESEARCH AND CONSULTING EXPERIENCE
Stream Channel Restoration Designs

Streamn Channel Stability Evaluations and Design, Salina, Utal): Conducted an evaluation of two

stream channels ar a reclaimed mine site that had been damaged by high-runoff events. Channel
stability was evaluated by considering the geomorphic setting, previous channel designs, stable
upstream reaches, and examples from the literature. Prepared designs for reconstruction of the
channels incorporating a series of buried grade control structures. Provided assistance in permitting
the design and developed a program for construction supervision.

River Restoration, Carbon County, Utah: Designed a realignment and restoration of a 1,500-foot
reach of the Price River that hud been impacted by coal mining. Reviewed peak flows for various
return-interval events, evaluated geomorphic stability, flow hydraulics, sediment transport,
aesthetics, wildlife habitat, and costs to develop designs for river and floodplain restoration,
Develcped several conceptual design alternatives for cilent review and rated each alternative based
on effectiveness, costs, long-term stability, maintenance requirements, permit considerations, and

constructibility.

Surface and Ground Water Investigations

Investigation of Potential Sources of Seepage, Great Salt Lake Beach, Utah: Conducted an
evaluation of seepage and beach saturation in a complex industrial and hydrogeologic setting.

Investigation consisted of reviewing repoerts of previous investigations, conducting field
investigations and surveys, conducting finite element seepage modeling of ground-water flow, and
investigating surface-water management of nearby water sources.

Ground Water Contamination Investigations, Western United States: Conducted approximately 15
investigations for ground water contamination from mines, mills, smelters, tailings ponds, and other
industrial facilities in Utah, Colorado, Nevada, and California. Subsurface investigations consisted
of developing and implementing drilling programs, constructing piezometers, collecting and
analyzing water quality data, describing geologic and hydrologic site conditions, developing
seepage models, and preparing reports.

Seep and Spring Investigations, Utah and Nevada: Performed four separate seep and spring

surveys ranging in size between 2 and 50 square miles. Used aerial photographs, mapping, and
water rights information to document known seeps and springs; conducted a field inventory of
those known sources, as well as conducted a thorough reconnaissance of the study area to locate
additional seeps and springs. Characterized the flow regime. water quality, habitat use, vegetation,
and geologic source of each spring. Prepared reports describing occurrence, surface-ground water
relationships, and relationship of water quality to geologic source.

Runoff and Sediment Control Plans, Utah and Nevada: Performed the hydrology and hydraulics
analyses and designed integrated runoff control plans at numerous mine and industrial facilities
ranging in size to 300 acres, Determined runoff volumes, peak flows, and sediment yield. Plans
were developed that would: direct upgradient runoff fromn undisturbed watersheds through the sites;
control runoff generated on the sites and prevent it from muxing with the undisturbed area runoff;
minimize the potential for on-site runoff to contact pollutants; direct perennial seepage water
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through the sites; and provide treatment for site runoff prior 1o its leaving the sites. Structures
designed as part of these runoff control networks include earth-lined channels, niprap channelis,
biodegradable erosion control channel protection, water bars, drop structures, culverted road
crossings, synthetic lined channels, spillways, and sedimentation ponds.

Erosion and Sedimentation Evaluations

Sediment Yield Evaluation, Grants. New Mexico: Determined the scil loss and sediment yield
from an 8,000 acre area disturbed by open-pit uranium mining. Developed a site-specific model
that considered soil loss contributions from sheetwash, rill, guliy, and stream-bank erosional
processes. Sediment yield was evaluated for existing, post-reclamation, and pre-mining conditions.
To evaluate soil loss, the site was divided into 232 separate sub-basins, each representing a dump,
stockpile, or other topographically and geologically distinct area. Sediment yield was evaluated at
eight locations where drainages exited the mine site. The methodology was tested by comparing
the esnmated sediment yield to the measured sediment accumulation in a downstream reservoir.

Erosion and Sediment Transport Investigation, Central Utah: Performed field measurements in
ephemeral channels to document channel erosion, deposition, and impacts fTom past mining
activities. Measured and mapped erosion features on disturbed slopes and mine waste piies, and
evaluated their potential as sediment scurce coniributors to the watershed drainuge network.
Calculated expected erosion rates and volumes, and modeled sediment transported in the stream
channels. Assessed historic downstream deposition of tailings materal.

Reclamation Planning and Implementation

Mine Reclamation, Utah and Nevada: Prepared components of closure and reclamation plans for
21 open-pit and underground mines, mill and concentrator sites, smelters, and tailings
impoundments. Components of the plans included: specifications for building and foundation
demolition; detoxification and neutralization treatments; stability evaluations; cut and fill and
regrading plans; topsoil source identification and placement requirements; and runoff and erosion
control. Prepared bid-guality construction specificaticns, drawings, and cost estimates for these
components as well as revegetation activities.

Wetiand Mitigation Designs, Northern Utah: Conducted investigations and prepared wetland
mitigation designs for three projects. The projects consisted of: calculating water budgets;
investigating and assessing available water nghts; determining water and soil requirements;
preparing conceptual plans; and preparing final designs for the collection, conveyance, and
distribution structures. The goals of the projects included creating new wetland areas, enharncing
adjacent marginal wetland areas, and supporting integral upland niches for diverse habitats.

Regulatory Evaluations

Environmental Impact Statement Review, Northern Utah: Conducted a review of a Draft EIS

prepared by the Army Corps of Engineers for a proposed 5,000-acre expansion of a tailings
impoundment. Key technical issues were potential impacts 1o surface and ground water, adjacent
wetlands, and the Great Salt Lake. An extensive summary report was prepared identifying specific
items that needed clarification and/or additional information.
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Hydropower Project Permitting Review, Western Colorado: Conducted reviews of the Draft and

Final EIS, the Army Corps of Engineers 404 permit application, and supporting technical
documents for the proposed AB Lateral Hydropower Project. The proposed project would divert
about 900 cfs from the Gunnison River to the Uncompahgre River. Evaluated the impacts to the
Uncompahgre River and prepared detailed technical comments on potential changes to stream
geomorphology from bed scour and bank erosion.

Dam Permit Application Review, Central Utah: Conducted a review of a Federa) Energy
Regulatory Commission (FERC) application for a proposed dam and hydroelectric power plant on
the Fremont River, near Capitol Reef National Park. Prepared comments on the adequacy of the
geologic, geotechnical engineering, and hydrologic investigations conducted as part of the
application package, and potential impacts to the river within the park.

Environmental Assessment Review, Southern Utah: Conducted a review of an Environmental
Assessment prepared by the BLM for a proposed chaining project on public and private land.
Evaluated the geologic and hydrologic investigations conducted to support the impact assessment
from sedimentation and erosion.

Mine Permit Application Review, Southern Utah: Conducted several reviews over a three-year

period of mine permit applicauons submitted to the Utah Division of Oil, Gas and Mining (DOGM)
for u proposed coal mine on the Kaiparowits Plateau. Evaluated the hydrology and geology
sections of the permit application and prepared written comments on the adequacy of the baseline
investigations, probable hydrologic consequences, monitoring plans, and impacts to surface and
ground water.

Highway Design and Construction Review, Central Utah: Conducted reviews of design drawings,

construction specifications, permit applications, and environmental docurnents during a three-year
period of highway construction for U.S. 189 in Provo Canyon, Utah. Evaluated geologic and
hydrologic components of the project and their compliance with NEPA and the Clean Water Act.
Prepared numerous written documents based on site inspections, surveys, data analysis, and
interpretation.

Geologic Hazards Evaluations

Landslide and Debris-Flow Hazard Evaluation, Central Utah: Evaluated the potential for debris

flows and debris floods for a 30-mile portion of the Wasatch Front. Evaluated and rated more than
90 canyons in the project area for their potential to generate an event that could impact residential
communities. Conducted reconnaissance of landslides and debris flows throughout central Utah
during the period of high landslide activity in 1984. Provided reports to the Utah Geological
Survey en conditions of landslides and debris flows that posed hazards, and provided 24-hour
emergency assistance to City and County personnel by identifying and evaluating landslides, debris
flows and flood hazards.

Geologic Hazards Evaluations, Utah and Wyoming: Evaluated site conditions at several residential
lots, proposed subdivisions, and a proposed coal mine to assess geologic hazards including seismic
hazards, surface and ground-water impacts, landslides, and collapsible soils. Reports have been
prepared :n support of obtaining approval for septic drain ficlds, building permits, and mining
permits.
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Slope Stability Modeling

Sediment Ponc Stability Evaluation, Salina, Utah: Conducted stubility analysis and prepared
hydraulic designs for an earth embankment of a sediment pond, Stability was evaiuated for full-
reservoir and ranid-drawdown conditions under static and pseudo-static scenarios. Bused on these
analyses, a new embankruent was designed and a report was prepared including construction
drawings for the embankment as well as for the primary and secondary spillway structures.

Landslide Analyses and Remediation, Central Utah: Conducted three separate analyses of recent
landslides that occurred on a pipeline right-of-way, a reclain.ed mine, and an active mine. Projects
including detailed mapping of landslide features, conducting seismic profiles, installing borings and
piezometers, collecting samples, conducting laboratory testing, and conducting computer stability
analysis. Based on the analyses, developed remediatior desigr:s to increase stability by controlling
surface and shallow ground water, and regrading the lan.dslides (v stable configurations.

Seismic Hazard Evaluations

Liguefaction Anaivsis. Wasatch Front, Utah: Evaluated liquefaction potential for four sites along
the Wasutch Freat, Factors considered were presence and depth of liquefiable laver of loose sand
identified from blow counts i1n previous geotechnical borings, depth of ground water, and horizontal
acceleration of gravity resulting from an earthquake on nearby faults. Probability of liquefaction
for specified periods of time, and the amount of settlement that would result was estimated at each
site. :

Fault Rupture Investigations, Western United States: Conducred aerial photo interpretation, low
sun-angle aerial reconnaissance, drill Jog and core examination. topographic and stream channel
profiling, and trench logging as part of investigations of normal and accommodation faults in
Arizona, Mon:ana, Nevada, and Utah.

Geologic/Seismic Dam Safety Evaluations, Utah: Performed investigations to determine geologic
site conditions, geologic hazards, ground motion parameters, and liquefaction susceptibility for 12
separate dam sites throughout Utah for compliance with the Utah Statutes and Administrative Rules
for Dam Safety. Projects have included subsurface investigations, geologic mapping, geologic
hazards evaluations, fault evaluation, and determining ground motion parameters. Mean peak
horizontal accelerations for design earthquakes were estimated by attenuating fault magnitude from
nearby sources, frequency-magnitude relationships, and published probabilistic estimates.

PUBLICATIONS

Wieczorek, G. F., Ellen, Stephen, Lips, E. W, Cannon, S. H. and Short, D. N., 1983, Potentiai for debris
{low and debyis flood along the Wasatch Front between Sair Lake City and Willard, Utah, and measures
for thew mitigation: U.S. Geolegical Survey Open-File Repurt 83-635, 25 p.. map scale 1:100,000,
Reprinted in Ltah State Bar. 1983, Conference on Legal and Legislative Approaches 10 Western States
Geological Hazards: November 1983, Salt Lake City, p. 53-: 16.

Lips. E. W., Wiecrorek, G. F,, and Boschetto, H. B., 1984, Factors influencing debris-flow runcut:
Delinex:ion of Landslides, Flash Floods and Debris Flow Haz..rds in Utah, Logan Utah, Abssracts, p. 9
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Wieczorek, C. F., Ellen, Stephen, Lips, E. W., Caanon, S. H., and Short, D. N., 1984, Identification of
debris flow and debris flood potential along the Wasatch Front beiween Salt Lake City and Willard, Utah:
Delincation of Landslides, Flash Floods and Debris Flow 1{zzards in Utah, Logan Utah, Abstracts, p. 9.

Keefer, D. K., Wilsen, R, C., Harp, E. L., and Lips, E. W, 1985, Landclides in the Borah Peak, ldaho
earthquake ot 1983 in Reaveley, L. D, ed. The Borah Peak, Idaho Earthquake of October 28, 1983:
Earthquake Engineering Research Institute Reconnaissance Report, p. 91-125.

Lips. E. W, Ellen. S., and Wieczorek, G. F., 1984, Identifying debris flow and debris flood potential along
the Wasatch Front berween Salt Lake City and Willard, Utah: Geological Society of America, Abstracts
with Programs, v.16, no. 6, p. 576.

Lips, E. W., 1985, Landslides and debris flows cast of Mount Pleasant, Utah, 1983 and 1984: U.S.
Geologicil Survey open-File Report 85-382, 12 p., map scale 1.24,000.

Lips, E. W., 1988, Grain size parameters of debris flows and hyperconcentrated flows, in Julien, P. 1., ¢d.,
Essays on River Mechanics; Colorado State University, p. 13-26.

Lips, E. W., and Keaton, J. R.. 1988, Slope-a-scope: a convemient tool for rapid topographic profiling:
Association of Engineering Geologists, Abstracts with Programs, p. 51,

Wieczorek, G. F. Lips, E. W, and Ellen, S. D., 1989, Debris flows and hyperconcentrated floods along the
Wasatch Front. Utah, 1983 and 1984: Bulletin of the Association of Engineering Geologists, v. 26, no. 2,
p- 191-208.

Lips. E. W, 1990, Characteristics of debris flows in cent.al Utah, 1983: Fort Collins, Colorado, Colorado
State Unuversity M.S. thesis, 66 p.

Lips, E. W., and Wieczorek, G. F., 1990, Recurrence of debris flows on an alluvial fan in central Utah in
French, R. H,, ed.. Hydraulics/ Hydrology of Arid Lands: American Society of Civil Engineers, p. 555-
560.

Keaton,J. R. and Lips, E. W., 1994, Why probabilistic estimates sometimes exceed deterministic estimates
for the maxinwum earthquake acceleration: Association of Dam Safety Officials, 1994 Western Regional
Conference Proceedings, p. 99-104.

Lips, E. W. and Keaton, J. R., 1994, The operating bas:s earthquake for dams: making sense of the numbers
game: Associaiion of Engineering Geologists 37 Annual Mesting, Program and Abstracts, p. 54.

Currey, D. Lips, E W, Thein, B., Wambeam, T., and Nishazawz, $., 2001, Elevated Younger Dryas lake
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EXPERT REPORT of
ELLIOTT W. LIPS, Ph.D. A.B.D., P.G.

L QUESTION PRESENTED

Attorneys for Southern Utah Wilderness Alliance (“SUWA”) asked me to review
the PAP and documents related to the decision to grant UEI a permit and to identify any
instances in which the data submitted by UEI, or the permit review, failed to comply with
cither commonly accepted industry standards or sound scientific practices and methods,
as reflected in the regulations governing hydrology submissions and review for permits.’
This Expert Report sumumarizes my findings and conclusions.
II.  BRIEF ANSWER

Coal mines have a long history of damaging the surrounding environment by
poisoning the water with acid mine drainage and toxic chemicals, In addition, mining
operaticns have significantly affected the flow of water to seeps and springs, and altered
discharge to rivers, thereby destroying aquatic ecosystems. That is why the Cbal Mining
Rules govemning the geologic and hydrologic data that must be collected, and the
assessments that must be made, are very strict and why the laws require that they be
explicitly and vigorously enforced. Three important concepts in the Rules, carried
throughout all the sections examined below, are expressed in requirements to first collect

a great deal of pre-mining, “baseline” data, in order to characterize the existing

1 In perfornung this task, I reviewed the following information in the “Administrative Record”
provided by the Division of Oil. Gas and Mining (“Division™): the hydrology and geology sections of the
various Technical Analyses wrirten by Division personnel, and all data submitred by UrahAmerican
Energy, Inc. (“UEI”) (including UEI's original, fial, aod all interim submittals and data) pertaining to
geology and hydrology. I alse reviewed vanous published scientific articles, books. and reports by the U.S.
Geclogic Survey (“U.S.G.S.”), which are listed in the references section below. I refer to the various TAs
as follows: TA #1 is dated May 26, 1999; TA #2 is dated October 18, 1999; TA #3 15 dated February 23,
2000; TA #4 is dated June 29, 2000; TA #S is dated November 20, 2000; and TA #6 is dated March 9,
2001,
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hydrologic resources; second, to analyze these data extensively to try to predict impacts
that would occur as a result of mining; and third. to collect data during mining operations,
and then to compare these data with the baseline data in order to verify earlier predictions
and ensure the water resources are fully protected. If the impacts to the hydrologic
resources (and the hurnans, plants, and animals that use the water) are 100 great, a mining
pexnmit cannot be issued until ways are found of reducing and controlling the risk.

Thus, the Rules are not just paperwork obligations placed on applicants to
generate a large “record,” to be fulfilled by simple dotting the “i"’s and crossing the “t”s.
Rather, they are serious, substantive requirements, and they often require significant
nvestment of time, effort, and expense to collect all required data and fully understand
the hydrologic resources, and assess probable impacts before mining operations are
allowed to commence.

UEI has completely sidestepped this process, and the Division, while recognizing
the paucity or absence of UEI’s data and shallowness of its promised future comumitment,
has ultimately failed to force UEI to comply with the Rules as a condition to permit
issuance. As a result of the Division’s failure to follow through on enforcing compliance
with its own Rules, the risk of permanent toxic contamination and/or complete
elimination of critical water resources (and the biological communities dependent on
these resources) as a result of this mine are immense and un-assessed.

lIl. RELEVANT EXPERIENCE
In 1983, T received my Bachelor's degree from Western State College of

Colorado with a double major in geology and physics. In 1990, I received my Master’s
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Degree in geology from Colorado State University. I am curreatly a Doctoral Candidate
(Ph.D., A.B.D.) in the Department of Ceography at the University of Utah.

Between 1983 and 1985, I was employed by the U.S, Geological Survey. During
this time I participated in, and co-authored several studies relating to ground water
movement and landsiides, and surface water flooding. Most of the mvestigations were on
sites of recent flooding and landslide activity in central Utah.

Between 1985 and 1997, I was employed as a full-time consulting engineering
geologist. During this time I conducted approximately 15 investigations for ground water
contarnination from mines, mills, smelters, tailings ponds, and other industrial facilities in
Uteh, Colorado, Nevada, and California. 1 participated in four separate seep and spring
surveys for existing and proposed mines in Utah and Nevada, ranging in size between 2 and
50 square miles. [ performed hydrology and hydraulics analyses and destgned runoff
control plans at numerous mine and industrial facilities in Utah and Nevada. | prepared
geology, hydrology, and engineering components of mining and reclamation plans for 21
open-pit and underground mines, mill and concentrator sites, smelters, and tailings
impoundments.

In the past 16 years, | have assisted in the preparation of geology, hydrology, and
engineering portions of mining and reclamation plans at six c¢oal mine facilities in Utah
(Knight Mine, Star Point Mine, Soldier Canyon Mine, Sunnyside Mines, Horse Canyon
Mine, and the Rilda Canyon Mine). I have also supported permutting activities at five non-
coal mine facilities in Utah (Mercur Mine, Xennecott {mine, mill, smelter. and tailings
pond}, Carr Fork Mine, IS&R {mill site and tailings pond}, and the Goldstrike Mine). In

addition to permitting activities for the Division of Oil Gas and Mining, | have prepared
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permit applications for ground- and surface-water discharge in support of the NEPA and the
Clean Water Act.

In the past 10 years, I have provided permitting expertise in the areas of surface
and ground water quality and quantity for proposed mipes, tailings ponds, dams,
highways, and river diversions. These projects have involved review of NEPA
documents, 404 Permit Applications, FERC Applications, and UDOGM Mining and
Reclamation Plans. [ have prepared reports and provided expert testimony twice in
Federal Court, and in a hearing before the Utah Board of Oil Gas and Mining.

[ am currently & fuil-time Adjunct Associate Professor in the Department of
Geography at the University of Utah, [ teach classes in Earth surface processes
(including surface and ground water systems), environmental studies, and resource
conservation and environmental management. My curriculum vitae is attached at Tab 1,
IV.  FINDINGS

A. DATA SUBMITTED BY UEI IS INSUFFICIENT TO ESTABLISH A

BASELINE FROM WHICH A RATIONAL ASSESSMENT OF

HYDROLOGIC IMPACT OF MINING ACTIVITY COULD BE
MADE

1. Acid- or Toxic-Forming Material.

The requirement — Mining is well known to pose a risk of introducing toxic
and/or acid forming minerals into swrrounding waters. These pollutants alter the water
chemistry to the detriment of aquatic plant and animal communities. As a result, the coal
mining rules establish the minimum data that must be collected by an applicant to
establish a pre-mining (baseline) description of the potential for acid- or toxic-forming
matenals. The entire concept of the Rules is to first analyze pre-mining, baseline data to

assess and minimize future impacts and then later to compare pre-mining baseline with
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operational monitoring results. The requirements for bascline data are, therefore, critical
to the entire regulatory process and the essential piece of information upon which all

other scientific analyses and comparisons must be based.

Among other things, the rules require the applicant to collect samples from test

borings or drill holes and analyze for acid- or toxic-forming materials:

Rule 624.300. For lands within the permit and adjacent areas of
UNDERGROUND COAL MINING AND RECLAMATION ACTIVITIES where the
strata above the coal seam 10 be mined will not be removed, samples will be
collected and analyzed from test borings or drill cores to provide the SJollowing
data:

624.320. Chemical analyses for acid- or toxic-forming or alkalinity-producing
materials and their content in the strata immediately above and below the coal
seam to be mined;

Deficiencies in UEI’s submittals - UEI did not collect any samples and analyze
them as required. Rather, UEI relied on unsupported, anecdotal evidence from the
Sunnyside mine 8 miles away:

“With over 100 years of mining experience at the Sunnyside mine

operation, there has been no proven problem with acid-forming alkaline or

toxic materials in production or waste disposal. The above statement is

made based on history, data substantiating this assertion is beyond the
scope of this MRP and is not included.’

(PAP 6-39, Bates 5195, Tab 2) (emphasis added). Thus, UEI admits that it neither
cotlected nor supplied any of the required data. Moreover, acid- and toxic-forming
materials are expressly required to be discussed, but are not (PAP 6-37, Bates 5193,
Tab 3).

The Division concluded UED’s submittal was therefore deficient - Six times the
Division concluded, and informed UEIL that the permit application lacked the required

data, was therefore deficient, and could not be approved (TA # 1, Bates 2504; TA # 2,
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Bates 2309-2310; TA # 3, Bates 1784; TA £ 4, Bates 1655-1656;, TA # 5, Bates 1531; TA
# 6, Bates 470, 472, Tabs 4-9). No data were submitted in response to any of these
requests.
In its Sixth Technical Analysis, the Division concluded that;
Current information is not sufficient to assist in determining all potentially
acid- or toxic-forming strata down to and including the stratum
immediately below the coal seam to be mined and determining whether
reclamation can be accomplished, but excavated or mined material will be

examnined and tested as necessary to determine acid- and toxic-forming
potential.

It has not been established that the underground development waste that
will come from construction of the tunnels can be properly disposed of at
a refuse pile and that reclamation of a refuse pile can be accomplished.

(TA # 6, Bates 470, 534, Tab 10). Although no additional data on this point were
submitted by UEI between the Sixth and Final Technical Analyses, the conclusion that
“current information is not sufficient” was inexpslicably dropped from the Final Technical
Analysis and the permit application was approved.

Scientific necessity for obtaining Lila Canyon baseline data as require;i - Inmy
opinion, UEI's asserted correlation to Sunnyside as a basis for avoiding data collection in
Lila Canyon is unjustified. Facies changes and consequent lithology changes can occur
over short vertical and horizontal distances, and the distance between the Sunnyside Mine
and Lila Canyon is & miles. The formations of the Book Cliffs, by the nature of their
depositional environuments, exhibit numerous and rapid facies and lithologic changes.?
This is particularly true of the Blackhawk Formation, where individual members were

deposited in an oscillating regressive seaway (CHIA pg. 3, Bates 804, Tab 13). The

2 The PAP itself demonstrates that there are rapid changes in the lithologies within the permit ares.
For example, pages 6-22 and 6-24 of the PAP (Bates $178, 5180, Tab 1 1) state that the Sunnyside main
seam extends over the entire property and varies in thickness from 45 inches to more than 18 feet. In
addition, the CHIA on page 15 (Bates 6430, Tab 12) discusses mayor facies and formation changes in the
Book Cliffs coal fields.




AFR-ZZ-2002  12:27 JENMNER % BLOCK 214 TESTST  P.@ESDL

. . Page 7

presence of acid- and toxic-forming materials depends to some extent on pyTite content,
which can vary widely with small changes in depositional environment.® Thus, without
site-specific data, the unique properties (such as toxic- and acid-forming properties) of
strata in areas separated by miles cannot be assumed to be similar.

Even if the lithologies could be assumed to be exactly identical (and the rules
requires “test borings or drill holes”, not assumptions), UEI’s conclusion about the Lila
Canyon area acid-forming potential is unsupported by any data and is actually
contradicted by the data known to the Division, The Division stated in its final Technical
Analysis:

The Division is aware of an instance where acid water formed at the
Sunnyside slurry pond, but it did not cause problems or offsite impacts.

(Final TA, pg. 32, Bates 647, Tab 14). Thus, the Division acknowledges that, even based
on its own knowledge (for no data was supplied t;y UEI), acid- or toxic-forming materials
were present at the Sunnyside mine.

UEI plans to tunnel through and remove geologic materiais below thé Sunnyside
coal seam in order to develop the mine. This is the underground development waste
discussed above. The geologic log for IPA-1 (Bates 5201, 5211, Tab 15) indicates that
these matenials contain pyrite. Thus, the Division’s concern about the acid- or toxic-
forming potential (repeated to UEI 6 times in 6 Technical Analyses), and the ability to

reclaim these materials, is entirely justified.

3 The Blackhawk Formation consists of interbedded sandstone, mudstone, siltstone, shale, and coal
deposited in 2 broad coastal plain. Within this coastal zone were barrier beaches, deltas, tidal lagoons and
swamps. During the late Cretaceous, this area was inundated numerous times by transgressing and
regressing seaways. With each transgression and regression the location of each depositionsl environment
shifted landward or seaward, uitimately producing the thick sequence of interbedded and interdigitating
sedementary rocks (Hintze, 1988), Sulfur content has been shown to vary not only with depositional
environment, but also to vary depending on whether the sea is transgressing or regressiag (Galloway and
Hobday, 1983).
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Conclusion - In my opinion, UEI has not collected or submitted the baseline data
(test borings and samples) required by sound scientific practice and this Rule. Moreover,
the purpose of this Rule is to require that applicants provide information before mining
begins on potential acid- and toxic-forming materials that might cause problems for
mining or prevent successful reclamation. Sampling during mining operations will not
achieve these goals.

Impacts - UED's failure to collect and analyze acid- and toxic-forming materials,
and the Division’s failure to require these data. make it impossible to evaluate potential
impacts to the environment and assess reclamation potential. Acid waters may resuit
from disposing of these materials in the waste pile, and this pile may not be reclaimable,
2. Subsurface wgte}' resource maps showing seasonal difference in head.

The requirement ~ One of the major issues in assessing whether to grant or deny
a coal mining permit is determining what effect the subsurface mining activity wiil have
on existing ground water resources. Accordingly, the coal mining Rules are very clear in
requiring the applicant to submit cross sections and contour maps showing seasonal
differences of head in the aquifers. Rule 722 provides:

722. Cross Sections and Maps. The application will include cross sections
and maps showing:

722.100. Location and extent of subsurface water, if encountered, within the
proposed permit or adjacent areas. For UNDERGROUND COAL MINING
AND RECLAMATION ACTIVITIES, location and extent will include, but not
limited to areal and vertical distribution of aquifers, and portrayal of seasonal
differences of head in different aquifers on cross-sections and contour maps.

The purpose of these maps is to show how the aquifer fluctuates seasonally. Thisis an

essential piece of information in identifying the ground water resource, and is necessary
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in order to characterize the seasonal variations that occur within the aquifers. Without it,
future impacts can neither be predicted now nor identified when they occur.

Deficiencies in UED’s submittal - These maps and cross sections have never been
included in the PAP. The PAP is therefore plainly deficient.

The Division concluded UEI's submission was deficient - The Division has
concluded, and has advised UEI repeatedly, that this information was necessary to the
permit application before a permit could be approved (Tab 60).° While the Division
asked UEI 6 times to provide these maps as a condition 1o permitting, the information
was never submitted.

Conclusion - In my opinion, UE! has not submitted any maps and cross sections
“portraying seasonal differences of head in aquifers” as required by the Coal Mining
Rules, and the thus, the Permit should not have been approved.

Impacts — Without providing the cross sections and maps, UEI has failed to
characterize the existing water resources, and thus it will be impossible to assess any
impacts that occur as a result of the mining operation. The ground water resources could
be irreparably impacted. Mining could remove water from aquifers causing seasonal
flow to seeps and springs to be disrupted and base flow to streams to be diminished or
eliminated. Without baseline data on seasonal differences in the aquifers, the Division

would have no means of assessing these impacts.

4 The first TA states “There is no poctrayal of seasonal differences of head on cross sections and
contour maps” (Bates 2509). This deficiency was repeated in the Second TA {Bates 2313), Thud TA
(Bates 1800), Fourth TA (Bates 1673), Fifth TA (Bates |549), and Sixth TA (Bates 489-490)(all a1 Tab
16).
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B. THE WATER MONITORING PLAN IS SCIENTIFICALLY FLAWED

3. UED’s surface water monitoring plan can pot be carried out because there is

no baseline data for comparisou.

The reguirement -As stated above, the known risks of mining include its
potentially devastating effects on existing ground water and surface water resources.
Under the Coal Mining Rules, surface-water monitoring is to be conducted during the
mining operation in order to “determine the impacts of the operation upon the hydrologic
balance™:

Rule 731.220. Surface-Water Monitoring. Surface-water monitoring will
be conducted according to the plan approved under R645-301-731.220
and the following:

731.221. The permit application will include a surface-water monitoring
plan based upon the PHC determination required under R645-30/-728
and the analysis of all baseline hydrologic, geologic and other
information in the permit application.- The plan will provide for the
monitoring of parameters that relate to the suitability of the surface water
for current and approved postmining land uses and to the objectives for
protection of the hydrologic balance as set forth in R645-301-731 as well
as the effluent limitations found in R645-301-751,

731.222. The plan will identify the surface water quantity and quality
parameters to be moniiored, sampling frequency and site locations. It will
describe how these data macy be used to determine the impacts of the
operation upon the hydrologic balance.

“Hydrologic Balance” means the relationship between the quality and quantity of water
inflow to, water outflow from and water storage in a drainage basin or aquifer and
encompasscs changes in ground and surface water storage (Rule 645.100.200). In order
to determine whether or not there have been “impacts” (i.e., changes), one must compare
the monitoring data to data collected prior to the mining operations, and one must have
baseline data at the proposed monitoring points in order to make this comparison. The

Division’s Directive Tech-004 (Tab 17) explains the purpose of baseline and operational
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monitoring and how they are used to assess mining related impacts to the hydrologic
balance: “Water monitoring requirements are established to identify and assess the
hydrologic conditions prior tc, during and after mining to ensure protection of the
hydrologic balance, and to detect changes to the hydrolegic regime caused by mining
activities”.

Deficiencies in UEI's submittal - No baseline hydrologic data have been
collected or submitted by UEI for Lila Canyon or Little Park Wash, two intermittent
streams within the permit area. These baseline data are not optional, as the Rule states *
a surface-water monitoring plan based upon the PHC determination required under
R645-301-728 and the analysis of all baseline hydrologic, geologic and other
information in the permit application” (emphasis added). Rule 724.200 requires
submission of baseline information on seasonal flow rates and seasonal variations in
water quality and quantity.

The Division concluded UEI’s submission was deficient - The Division
repeatedly advised UEI that it had failed to collect and submit the required surface water
bascline data for the proposed monitoring sites in Lila Canyon (TA # 4, Bates 1669,
1670; TA # 5, Bates 1546; TA # 6 Bates 448, 481)(all at Tab 18). The final TA flatly
states, “There are no historic baseline data, not even reports stating no-flow, for L-1-S, L-
2-8, and L-3-S in Lila Canyon, nor for surface water anywhere in the Lila Canyon
drainage” (Pg. 44, Bates 639, Tab19). The Division fails to state why the permit should
nonetheless be granted.

The data could have been collected - UEI and the Division both acknowledge

that Lila Canyon and Little Park Wash flow in response to snowmelt runoff during the
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spring and also as a result of isolated summer thunderstorms (PAP 7-13, Bates 5347, Tab
20; see also CHIA page 27, Bates 6442, Tab 21). If the Division required UEI to submit
data under this Rule, both baseline water quantity and water quality data can be obtained
in cne of two ways: (1) by observing and sampling dunng and after precipitation or
snowmelt events,® or (2) by installing data collection devices that can function without
personnel being present during the runoff event, Given that UE! has personnel within an
hour drive of the proposed mine site, it is an insignificant task to collect a sample during
a runoff event. In addition, remote methods for collecting both water quality samples and
flow depth are well within the state of the art, are standard practice by the U.S.
Geological Survey (U.8.G.S., 1977), and have been used at other coal mine sites.

Conclusion - UEI could have easily collected the required baseline data, but did
not. Without this baseline data, the monitoring plan is sciemtifically flawed, as the
required pre-mining and mining comparison cannot be made.

Impacts - It will be impossible to detect and evaluate impacts related to the
mining operations without having the necessary and required baseline data for
comparison, and these data do not exist. This creates the risk that impacts will occur to

the hydrologic balance, but that the Division will have no means of assessing them.

q. The ground water monitoring plaa fails to include water guality monitering

of the regionai aquifer.

The requirement — Water quality can be impacted by altering the pH,
conductivity, temperature, or concentrations of naturally occurring chemical constituents.

Table 4 of Tech-004 (Tab 17) lists 35 parameters that the Division uses to characterize

5 UEl apparently made three attempis to collect baseline data, each time reporting “no flow”. From
the dates of these efforts, they were not after snow melt, and from the fact that no flow was recorded, they
apparently were not during or affer precipitation events. Thus, it is not swrptising these attempts yielded no
dara.

JENNER & BLICK 214 TQESTST P
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ground water quality. Changes in any of these 35 parameters will alter the water quality.
it is clear by the number of parameters that water quality can be impacted in a variety of
ways. Because of the great risk of ground-water contamination from mining activities,
the Coal Mining Rules require the applicant to monitor ground-water quality from
aquifers 1o assess potential toxic or harmful mining impacts:

Rule 731.211. The permit application will include a ground-water

monitoring plan based upon the PHC determination required under R645-

301-728 and the analysis of all baseline hydrologic, geologic and other

information in the permit application. The plan will provide for the

monitoring of parameters that relate to the suitability of the ground water

Jor current and approved postmining land uses and to the objectives for

protection of the hydrologic balance set forth in R645-301-731. It will

identify the quantity and quality parameters to be monitored, sampling
frequency and site locations. It will describe how these data may be used

to determine the impacts of the operation upon the hydrologic balance. At

a minimum, total dissolved solids or specific conductance corrected to 25

degrees C. pH, total iron, total manganese and water levels will be

monitored. ’
As noted above, monitoring is critical to identifying and minimizing impacts to ground-
water resources.

Deficiencies in UEI’s submintal - UEI states “groundwater is present in
consolidated bedrock, in both a regional aquifer and isolated perched aquifers” (PAP 7-6,
Bates 5340, Tab 22). It is clear that there are at least two distinet aquifers within the
proposed permit area; one that UEI refers to as the “regional aquifer” and one or more
that it refers to as the “perched aquifers”. The Division concurs with this delineation of
distinct aquifers (CHILA pgs, 45, 46, Bates 6460-61, Tab 23).

UEI proposes to monitor ground water from the tegional aquifer from boreholes
[PA-1, IPA-2, and [PA-3, but they will be checked for water depth only, not water quality
(PAP 7-32, Bates 5365, Tab 24). The only water quality monitoring proposed will be

from seeps and springs. As pointed out in the CHIA, however, only Redden Spring
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receives recharge from the deep ground water storage (the regional aquifer) (pg. 45,
Bates 6460, Tab 23); the other springs do not According to the PAP, there is no
monitoring of either quantity or quality proposed for Redden Spring (PAP 7-36, Bates
5369, Tab 25). Thus, the ground water monitoring plan is totally devoid of any water
quality monitoring in the regional aquifer.

Ne basis for waiver exists - According to Rule 731.213, the Division may waive
monitoring of a particular stratum “If an applicant can demonstrate by the use of the PHC
determination and other available information that a particular water-bearing stratum in
the proposed permit and adjacent areas is not one which serves as an aquifer which
significantly ensures the hydrologic balance within the cumulative impact area”. First,
the PHC fails to demonstrate this. Second, even though “hydrologic balance” includes
water quality (Rule 645-100-200), the CHIA, in discussing the probable future impacts of
mining activity on the ground water, never addresses water quality (pgs. 45-47, Baies
6460-6462, Tab 23). Third, the Division has not determined that monitoring of this
aquifer shouid be waived, as evidenced by the fact that it is requiring UEI to monitor its
water level during mining operations.

Conclusion - In my opinion, there is no scientific justification under Rule 731 213
for not monitoring the water quality of the regional aguifer in the proposed mine ares,
and therefore the water-ronitoring plan fails to meet the requirements of Rule 731.211.

Impacts - Water quality monitoring is essential in order to assess impacts related
to mining cperations. Without this monitoring, the water quality in the regional aquifer

could be irreparably harmed, and neither UE! nor the Division would be aware of it.
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Given the numerous ways in which mining operations can impact any of the 35 water

quality parameters, monitoring of the regional aquifer is absolutely essential.

s. The ground water monitoring plap canuot be carried gut because there is
insufficient baseline data for comparison.

The requirement - Ground-water monitoring is intended to “determine the

impacts of the operation upon the hydrologic balance™

Rule 731.211. The permit application will include a ground-water
monitoring plan based upon the PHC determination required under R545-
301-728 and the analysis of all baseline hydrologic, geologic and other
information in the permit application. The plan will provide for the
monitoring of parameters that relate to the suitability of the ground water
Jor current and approved postmining land uses and to the objectives for
protection of the hydrologic balance set forth in R645-301-731. It will
identify the quantity and quality parameters to be monitored, sampling
Jrequency and site locations. It will describe how these data may be used
to determine the impacts of the operation upon the hydrclogic balance. Al
a minimum, total dissolved solids or specific conductance corrected to 25
degrees C. pH, tral iron, 1otal manganese and water levels will be
monitored.

In order to determine whether or not there have been impacts one comparss the
monitoring data to pre-mining baseline data. Obviously, one must have baseline data at
the proposed monitoring points in order to make this critical COMPpArtson.

Deficiencies in UEI’s subminal - UEI proposes to monitor ground water from the
perched aquifers at $ springs (L-6-G, L-7-G, L-8-G, L-9-G, and L-10-G) (PAP 7-31, 39,
and 40, Bates 5364, 5372-73, Tab 26). However, insufficient baseline data have been
collected and submitted by UEI for these proposed monitoring sites. These baseline data
are not optional, as the Rule states “ a ground-water monitoring plan based upon the
PHC determination reguired under R645-301-728 anmd the analysis of all baseline

hydroiogic, geologic and other information in the permit application” (emphasis added).
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Rule 724.100 requires submission of baseline information on seasonal quality and
quantity of ground water,

The Division concluded UEI’s submission was deficient - Six times the Division
informed UEI that the baseline data for these proposed monitoring sites was insufficient.
These were listed in outstanding deficiencies of previous TA’s, and the Division stated
that the permit could not be approved without this information® (Tab 60). Because no
data had been collected since 1995, the Division insisted that UEI immediately resume
monitoring of these sites to assure that they are still flowing and usable for monitoring,
and to establish a current baseline that will be continuous with operational monitoring.
With the exception of one sample from one spring, UEI provided none of the data that the

Division stated that it needed in order to approve the permit.7 In fact, UEI acknowledges

6 See Tab 27. In the First TA, the Division informed UEI that “Baseline data collected at the
proposed operational spring-montoring sites are not sufficient to demonstrate seasonal quality and
quantity” (Bates 2507.2508). In addition, the Division pointed out that there were no data more recent than
1995 for these proposed monitoring sites in their list of outstanding deficiencies (TA # 2, Bates 2311)
These deficiencies were repeated in TA # 3 (Bates 1761-1762). In TA #4, the Divisicn once again pointed
out that there had been no data collected from the proposed monitoring sites since 1595, and instructed UB]
to resume monitonng of these sites “imumediately to assure that they are still flowang and usable for
monitoring, and to establish a current baseline that will be continuous with operational mowitoring” (Bates
1669-1670). In TA # 5, the Division acknowledged that a monitoring program was implemented, but that
the Division had not received any data (Bates 1510). Also in TA # 5, the Division states "Baseline data are
mmissing or insufficient for most proposed surface- and ground-water monitoring points. The permit cannor
be approved until the necessary hydrologic and geologic information is available” (Bates 1543 }emphasis
added). TA # 6 points out three times that no new data have been recerved and that the baseline data are
insufficient for proposed ground-water monitoring points (Bates 448, 475, and 482). No new data were
received before issuance of the Final TA, which simply states that monitoring of springs coatinucs (Bates
652). (All at Tab 27)

7 See Tab 28. At L-6-G, there was appareutly flow on 7/24/2000, but it was not sampled; twice UE}

did not access this spring, and two times there was no flow (Bates 5558). Thus, none of the required

additional data was provided. At L-7-G, twice there was flow, but UE! did not coilect a sample; twice UEI .
did not access the spring; oaly once did they collect a sample, but the laboratory results are not included,

thus, no new data exist (Bates 5559). At L-8-G, once there was flow, but UEI did not collect a sample,

twice UE] did oot access the spring, once they collected a sample and received analytical results, and once

they collected a sample but did not include the analytical results (Bates 5560). At L-9-G, twice there was

flow, but UEI did not collect a sarmple; twice UEI did not access the spring, only once did they collecta

sample, but the laboratery resuits are not included, thus, no new data exist (Bates 5561). At L-10-G, twice

there was tlow, but UE! did not collect a sample; twice UE! did not access the spring, only once did they




14:14 JEMMER & BLOCK 2ld T4ESTET F.EZ 08
® °

that no new data has been gathered on these sites since 1995 (PAP 7-32, Bates 5365,

Tab 24).

Conclusion - In my opinion, the Division cannot justify approving this permit
without receiving the baseline data that it insisted (six times) was required. Without these
dara, it is scientifically and logically impossible to prepare the required amalysis of
baseline data or later to determine the impacts to the water resource. Thus, the water
monitoring plan is scientifically meaningless and fails to meet the requirements of the
Coal Mining Rules.

Impacts - Without the required baseline data, it will be impossible to determine if
there are impacts to the ground-water resources as a result of mining operations. Because
the “baseline” data are insufficient to determine pre-mining seasonal water quality or
water quantity, impacts to either of these would be undetected by the Division. Water
quaiity could be degraded to the point of detrimental impacts to plant and animal
communities, seeps and springs could dry up entirely destroying the ecosystems that they
support.

C. FAILURE TO CHARACTERIZE THE REGIONAL AQUIFER

The Coal Mining Rules require the applicant to submit the following information
about ground water:

Rule 724.100. Ground Water information. The location and ownership

Jor the permit and adjacent areas of existing wells, springs and other

ground-water resources, seasonal quality and quantity of ground water,

and usage. Warer quality descriptions will inciude, at a minimum, total

dissolved solids or specific conductance corrected to 25 degrees C, pH,

total iron and total mangarese. Ground-water quantity descriptions will
include, at a minimum, approximate rates of discharge or usage and depth

collect a sample, but the laboratory results are not included, thus, 1o new data exist (Bates 5562). {All at
Tab 28)
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to the water in the coal seam, and each water-bearing stratum above and
potentially impacted siratum below the coal seam.

As discussed above in Section 4, UEI states, and the Division concurs, that groundwater
is present in consolidated bedrock, in both a regional aquifer and isolated perched
aquifers. While the Rules do not state that the applicant and the Division must
“understand” the regional aquifer, that is exactly what is required under this rule and the

other rules requiring the Division to assess future impacts to the groundwater resource.

6. There is insufficient water quantity baseline data from IPA-1, IPA-2, and

IPA-3.

The requirement ~ Rule 724,100 requires information on seascnal quantity of
ground water. Seasonal data are required to quantify how water in the aquifers varies in
response to scasonal inputs of precipitation. Because water inflow varies seasonally, so
does water outflow, and these variations have significant impacts to the biological
communities reliant on ground water discharge from aquifers. Thus, in order to
characterize water in an aquifer, seasonal data are of utmost importance, and having
infrequent, speradic, and unsystematic measurements fails to meet accepted scientific
standards. Furthermore, the Division has interpreted Rule 724.100 and these scientific
standards as requiring the applicant to submit the following informatiﬁn:

Baseline information shall be collected quarterly for a minimum of two

years prior to permit issuance. Data should be sufficient to demonstrate
seasonal variation in quality and quantity for each source.

(Directive No. Tech-004, page 9 (Tab 17).2
Deficiencies in UEI’s submirtal - UEI has failed to provide data on the seasonal

quantity of ground water from [PA-1, [PA-2, and IPA-3, as required by rule 724.100 and

8 This Directive was cited to UEI and relied upon by the Division as establishing the scientific
requirernents for submission of pernut data, and [ agree that this is the munimum datz pecessary to establish
baseline hydrologic conditions.
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Tech-004. These wells were sampled twice in 1994 (7 days apart), twice in 1995, once in
1996, and once in 2001 (IPA-2 was additionally sampled once in 2000) (PAP Appendix
7-1, Bates 5551, Tab 29). Clearly this infrequent and sporadic sampling does not provide
seasonal data, as required by Rule 724.100, nor is it quarterly for a minimum of two years
prior to permit issuance, as required by Tech-004.

The Division’s Review — Pursuant to Rule 724,100 acd Tech-004, the Division
told UEI that its permit application was deficient because it lacked that data. “There are
scasonal water-level measurements in the PAP for [PA-1, IPA-2, and [PA-3 for 1994,
1995, and 1996 but no baseline for 1997 or 1998” (TA # 1, Bates 2566, Tab 30). In the
second TA, this deficiency was repeated and 1999 was added to the list of years for
which baseline data was lacking (Bates 2310, Tab 5). By adding 1999, it is very clear
that the Division is requiring current baseline data pursuant to Tech-004, and has
acknowledged that there are no baseline data compliant with Rule 724.100 and its
Directive. |

The Division again stressed the lack of required baseline data in TA # 3 (Bates
1788) and in TA # 4 by stating “monitoring of these wells should resume immediately
both to assure that they are usable and to establish a current baseline that will be
continuous with operational monitoring” (Bates1635) (both at Tab 31).

At the Division’s urging, UEI apparently attempted to monitor these three sites 3
times but was “unable” to collect data for various reasons. The results of this baseline
water-moritoring program are presented in Appendix 7-1 of the PAP (Bates 5551,
Tab 29). On 12/22/00, no water level information was obtained from two of the wells

because UEI was unabie to reach the bottomn. On 2/07/01, none of the wells were
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accessible and no water level was obtained. Only on 5/15/01 were water levels read in all
three wells.

Conciusion — UEI’s efforts simply did not yield current baseline information that
will be continuous with operational monitoring. These data do not cover the required
two-year period and are not sufficient to show seasonal variation in water guantity.
Scientifically, one measurement cannot constitute the required “‘current baseline.” Thus,
by Rule 724.100, the Division’s own directives, and as measured against any scientific
standard, the data are wholly inadequate.

Impacts - UEI has failed to characterize the existing water levels in these three
wells and thus has no basis for comparison to water levels measured during mining. It
will therefore be impossible to assess any impacts to this water resource related to the

mining operations.

7. UKE] failed to incorporate groundwater level data from the Horse Canyon

Mine,

The requirement - The groundwater elevation in the Horse Canyon Mine at the
rotary car dump was approximately 5,800 feet in 1986 and has probably remained at this
level since operations ceased in the Horse Canyon Mine in 1983, (PAP 7-12, Bates 5346,
Tab 32). Having a known water level elevation provides an additional data point that
should have been used in constructing the map of the piezometric surface of the regional
aquifer, as required in Rule 722.100.

The Division concluded UEI’s submission was deficient - The Division directed
UEI 1o include this data point on Plate 7-1 (TA # 1, Bates 2509-10, Tab 33). The

Division repeated this deficiency in TA # 2 (Bates 2312, Tab 33).

TOTAL P.35
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UEI's Response - In subsequent Technical Analyses, the Division states that this
point appears to have been used in projecting the piezometric surface mapped on Plate 7-
1 (TA # 3, Bates 1800; TA # 4, Bates 1673; TA # 5, Bates 1549; TA # 6, Bates 490; and
the Final TA, pgs. 51-32, Bates 666-667)(all at Tab 34).  This is nonsense, as even a
cursory examination of Plate 7-1 (Bates 5659, Tab 35) shows that this point would
project at an elevation of $880 and not 5800 according to the piezometric surface drawn.

Conclusion - There is a fundamental difference between simply putting a point on
a map, and using that data point in the interpretation of the piezometric surface. Had UEI
used the data point, the piezometric contours would have been redrawn to reflect its
elevation. UEI has failed to incorporate the data from this known water elevation in the
preparation of Plate 7-1. Thus, their description and characterization of the piezometric
surface cannot be correct because they selectivel); ignored a critical data point.

Impacts - Without having an accurate characterization of the existing piezometric
surface (one that includes all data sources), it will be impossible to dctefmine changes to
the water levels in the regional aquifer related to mining operations.

8. There are no site-specific data on hydraulic conductivities.

The requirement - UE] has provided no information on the aquifer properties
within the mine area that are necessary to describe the rates of discharge of ground water
under Rule 724.100. Without this information, impacts to the aquifer cannot be assessed.
Quantifying site-specific rates of discharge is critical to understanding the rate and
amount of ground water movement in an aguifer and, thus, assessing quantities of water

discharging from the aquifer. Because ground water discharges to seeps, springs, and
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streams, it is critical to quantify and understand aquifer properties in order to assess
impacts that could occur to these water resources.

The Division acknowledges that no data exist - UEI has no data for the area to be
mined, so it is relying on regional data (CHIA pg.16, Bates 6431, Tab 36). An
examination of the data reported in the literature for the Blackhawk Formation, indicate
that hydraulic conductivities range from 107" em/sec to 10% cmvsec (CHIA Table 1, Bates
6432, Tab 37). This range of hydraulic conductivities is to be expected, given the
rumerous and rapid facies changes resulting in varying lithologies. Given this range,
there is absolutely no basis for the statement in the CHIA that “low hydraulic
conductivities can be expected in the strata to restrict ground-water movement” (CHIA
pg. 16, Bates 6431, Tab 36), and thus, no reasonable conclusion can be drawn about the
hydraulic conductivities that can be expected at the proposed mine site.

Conclusion - The Division’s expectation is totally without basis and merely
illustrates the need for site-specific information, which UE] has failed to ;Srovide.

Impacts - Without site-specific data, the rate of discharge in the regional aguifer
are unknown, the quantity of water that could be impacted during the mining operation is
unknown, and thus the potential impacts to seeps, springs, and streams is unknown.

9, UEI and the Division failed to address the effect of the faults ou the
regional aquifer.

The requirement — The Coal Mining Rules require the applicant to show how the
regional and structural geology may affect the occurrence, availability, movement, and
quantity of potentially impacted ground water;

Rule 624.100. A description of the geology of the proposed permit and adjacent

areas down to and including the deeper of either the stratum immediately below

the lowest coal seam to be mined or any aquifer below the lowest coal seam 10 be
mined which may be adversely impacted by mining. This description will include
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the regional and structural geology of the permit and adjacent areas, and other

parameters which influence the required reclamarion and it will also show how

the regional and structural geology may affect the occurrence, availability,
movement, quantity and quality of potentially impacted surface and ground water.

Faults are structural geologic features that often drastically affect the occurrence
and movement of ground water. There are several east-west trending faults that bisect
the mine permit area and CIA, and are well documented in the PAP (6-26 thru 6-34,
Bates 5182-5190 and Plate 6-1, Bates 5326)(Tab 38); and Plate 7-1 Bates 5659, Tab 33).
These faults affect the occurrence and movement of ground water in both the perched
aquifers and the regional aquifer. Water is known to accumulate in these faults,
potentially in substantial quantities (Bates 5184, 5341, 5197, Tab 39). The faults exert a
dominant control on the flow direction and magnitude of ground water (PAP 7-7, Bates
5341, Tab 39).

Significance of the faults - The local significance of the faults on the regional
aquifer is noted from the water level data in IPA-1, [PA-2, and IPA-3 (PAP Appendix 7-
1, Bates 5551, Tab 29). These data indicate that the water level in [PA-1 has risen 19.6
feet between 7/28/94 and 5/15/01. During this same period, water levels in [PA-2 and
[PA-3 only fluctuated a minor amount (4.3 foot rise in IPA-2, 1.4 foot drop in IPA-3). In
the final TA (pg.37, Bates 652, Tab 27) the Division notes that IPA-1 is separated from
[PA-2 and [PA-3 by a fault. Thus, faulting clearly affects the occurrence of water in the
regional aquifer and thus, UEI must adequately characterize them according to Rule
624.100.

The Record is flawed and inconsistent - Page 37 of the final TA (Bates 652,

Tab 27) states “‘The water level at IPA-1 was roughly 14 feet lower than the last
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measurement in 1996; however, water levels in [PA-1 were decreasing during the 1996 to
1998 meonitoring period. The reason for this decline is unknown” (emphasis added).
There are several problems with this statement. First, as clearly indicated by the data in
Appendix 7-1, the water levels rose from 1996 to 2001, not dechined. Second, this
statement refers to “the 1996 to 1998 monitoring period” yet no data are presented in the
PAP for this period and no explanation for the data’s omission is given. The fact that
there is inconsistent and missing information in the PAP indicates that UEI and the
Division do not understand the occurrence of water in the regional aquifer, or the relation
of the fauits to the occurrence and movement of this water,

Conclusion - This lack of understanding makes it impossible to make any
accurate determination of the PHC and to conduct a meaningful CHIA. There is not one
single mention of the east-west trending faults in the PHC (Appendix 7-3, Bates 56483-
5658, Tab 40). The failure to assess their well-documented presence and effect on
occurrence and movement of ground water is a serious omission from the PHC. The
CHIA (pgs. 22-23, Bates 6437-6438, Tab 41) states that the water level in IPA-1 has
risen over the years (complete contradiction to statements made in the TA). They again
state that the change in the water level is not completely understood, but that a fault
separates this well from the other two. The displacement of this fault on the eastern end
1s unknown. Thus, the Division does not adequately assess the importance of these fauits
in the CHIA. There is contradictory information and interpretations regarding the water
levels and no information on the extent of the fault. Since it fails to address this key

structural feature of the area, the CHIA fails to assess the material damage that will occur
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in the hydrologic balance of the regiona! aquifer as a result of mining activities
intercepting the east-west trending faults.®

Impacts - The occurrence, movement, and quantity of water in aquifers within the
proposed permit and adjacent areas is affected by faults. However, UEI and the Division
fail to assess their importance, or include their influence on ground water resources in
attempting to characterize the pre-mining conditions. Thus, the description of the
existing hydrologic balance is scientifically flawed, and it will be impossible to assess
any impacts (dewatering of seeps, springs, or streams) that occur as a result of mining

operations.

10. The depiction of the piezometric surface is erroneous.

The requirement - Rule 722.100 requires that the applicant provide contour maps
showing the vertical distribution of aquifers.

Deficiencies in UEI's submittal - UEl depicts the piezometric surface cn
Plate 7-1 (Bates 5659, Tab 35) as a planar, uniformly dipping surface over part of the
mine permit area, There are several serious problems with this depiction. First, the

piezometric surface is only shown for the Lila Canyon area, and not the Horse Canyon

9 Not only do the east-west tending faults affect the occurrence and movement of water 1a the
regional squifer, they affect the cccurtence of ground water in the perched aquifers. Plate 7-1 (Bates 5659,
Tab 35) shows five seeps and springs aligaed directly along the Central Graben Fault. In spite of this
obwvious association, the CHIA (pg. 18, Bates 6433, Tab 42) states “Except for L-10-G, the springs on and
adjacent to the proposed permit area appear to be associated with the iower unit of the Colton Formation,
and not related to any of the fault systems on the permit area.” This conclusion is clearly a
misrepresentation of the data presented on Plate 7-1. Neither the PHC nor the CHIA takes a bard lock at
the relation of the faults to seeps and springs and fail to assess the potential impact that rmning will have cn
these resources, Furthermore, none of the five springs along the Central Graben Fault are proposed for
monitoring.

In addition to the east west rending faults, the Sunnyside Fault Zone (a msjor north-northwest striking
feature throughout much of the Sunnyside Mining District) extends to the Horse Canyon Mine and,
although uncertain, it is believed to continue to the east of the Lila Canycn mine (CHIA pg. 12, Bates 813,
Tab 42). This statemnent is in complete contridiction to Plate 6-1 (Bates $326, Tab 38) which shows the
Sunnyside fault projecting directly on to the permit boundary. It has been documented that water flowed
from this fault when it was encountered in the Horse Canyon Mine (PAP 6-11, Bates 5167, Tab 42), The
PAP, PHC, TA and CHIA fail to identify the location of the Sunnyside Fauit Zene within the permit and
adjacent areas and assess its potential impact on ground water movernent in the regional aquifer.
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area. Since UEI relied so heavily on Horse Canyon “data”, there can be no valid
scientific reason for failing to identify and show the piezometric surface on maps and
cross-sections in the Horse Canyon area as well, to help determine if it is consistent with.
or contradicts, UEI's “guess” at the piezometric surface for Lila Canyon area. Second,
the piezometric surface shown in Plate 7-1 was drawn only on the basis of the water level
data in IPA-1, IPA-2, and [PA-3. The area covered by these wells is approximately one
square mile, yet UE] extrapolated the water levels out and drew in a piezometric surface
covering approximately six square miles of the proposed mine area. This extrapolation of
data beyond the area covered by the wells is completely without basis and is scientifically
unjustified. Third, in drawing the piezometric surface, UEI selectively ignored potential
data from the rotary dump in the Horse Canyon Mine. Fourth, the piezometric surface
shown on Plate 7-1 ignores the effect of the faults on the occurrence of ground water.
Fifth, the water surface elevations shown on Plate 1 for [PA-1, [PA-2, and IPA-3 are
inconsistent with the most recent levels shown in the Appendix 7-1 of the PAP (Bates
5551, Tab 29). Sixth, because of the lack of site-specific data on the regional aquifer in
the proposed mine area, UEI and the Division rely on reports from other mines in the
Book Cliffs. However, in describing the regional aquifer from the Solder Canyon Mine,
the CHIA states “the true potentiometric surface is almost certainly not planar with a
uniform dip” (pg. 16, Bates 6431, Tab 36). Yet this is exactly how UEI portrays the
piezometric surface for the Lila Canyon permit area on Plate 7-1.

Conclusion - Because of these scientific inadequacies and inconsistencies, the
piezometric surface shown on Plate 7-1 in no way reflects the true vertical distribution of

water in the regional aquifer. [t does not cover the entire permit area, it does not include
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all available data points, it ignores the effects of faults, and it is based on old data.
Furthermore, in preparation of the piezometric surface, UEI violated a basic tenant of
science by cxtrapolating'interpretations beyond the range of the data. UEI’s portrayal of
the piezometric surface as a uniformly dipping, planar surface is completely at odds with
descriptions of the regional aquifer in similar geologic settings.

Impacts - By failing 10 prepare an accurate map showing the vertical distribution
of water in the regional aquifer, there will be no basis for comparison to the conditions
during mining. Thus, it will be impossible to assess impacts related to the mining

operation.

11. UEI has failed to submit required ground water quality data.

The requirement - There are only four potential sources of information on water
quality in the regional aquifer - Redden Spring and [PA-1, IPA-2, and IPA-3. All other
springs are in the perched aquifers, not in the deeper, saturated, regional aquifer. Under
Directive Tech-004 (Tab 17), UEI was required to collect water quality data from these
Sources.

UEI’s submission was deficient - There has never been a single water quality
sample from any of the IPA wells (Final TA pg 37 Bates 652, Tab 27). This means that
UEI and the Division are attempting to characterize the water quality of the entire
regional aquifer with limited data from only a single spring. '

In the final TA (pg. 36), the Division states “RS-1 and RS-2 were sampled once a

year in 1978, 1979, and 1980 and analyzed for most major chemical constituents”

10 There appears to be sorne confusion as to the designation to Redden Spring. For example the
CHIA refers to 1t as RS-2 (pg. 18, Bates 6433, Tab 42), but the TA refers to it as RS-1 (pg. 36 Bates 651,
Tab 43). Furthermore, the identification of the spring has been altered on the laboratory data sheets in
Appendix 7-2 of the PAP (Bates 5570, 5578, 5579, 5581, 5584, 5585, 5598, and 5599, Tab 44) raising the
question of the validity of these data.
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(Bates 651, Tab 43). On this same page, the Division makes reference to Directive Tech-
004 with regard to analyses from other springs. Furthermore, in earlier TA’s the Division
states “The quarterly samples from Redden Spring were analyzed for all required
parameters except total manganese” (emphasis added), and refers to DOGM’s guidelines
(TA # 1, Bates 2506, Tab 45). Table 1 of the final TA indicates that samples may have
been taken from Redden Spring in 1981-1983 and in 1997 (Bates 656, Tab 46). However
as pointed out in TA # 4 (Bates 1658, Tab 47), the analyses did not include total
manganese, a mandated parameter, according to Tech-004 (emphasis added). It is very
clear that the Division requires baseline water quality samples be analyzed for the
“required” and “mandated” parameters in Tech-004. The samples from Redden Spring
do not meet these standards established by the Division. In addition, Tech-004 requires
“Baseline information shall be collected quarterly for a minimum of two years prior o
permit issuance. Data should be sufficient to demonstrate seasonal variation in quality
and quantity for each source.” (Directive No, Tech-004, page 9, Tab 17).

Conclusion - In my opinion, one sample location is not sufficient in order to
characterize the water quality of the regional aquifer within the proposed mine and
adjacent area. UEI’s sporadic sampling is not sufficient to establish current baseline at
this spring for either water quantity, or water quality.

Impacts - UEI has failed to characterize the existing water quality of the regional
aquifer. Without these data, it will be impossible to assess the impacts related to the

mining operation,
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D. THE PROBABLE HYDROLOCIG CONSEQUENCES DETERMIN-
ATION (“PHC”) IS SCIENTIFICALLY FLAWED AND LACKING
DATA OR SUBSTANCE

Rule 728.100 provides as follows:

728.100. The permit application will contain a determination of the PHC of the
proposed coal mining and reclamation operation upon the quality and quantity of
surface and ground water under seasonal flow conditions for the proposed permit
and adjacent areas.

12. The PHC Determination is flawed because required baseline data were
not submitted.

The requirement - Rule 728.200 states “The PHC determination will be based on
baseline hydrologic, geologic and other information collected for the permit application
and may include data statistically representative of the site.” Rule 728.310 requires that
the PHC determination include findings on whether adverse impacts may occur to the
hydrologic balance. Rule 728.320 requires that the PHC determination include findings
on whether acid-forming or toxic-forming materials are present that could resuit in the
contamination of surface- or ground- water supplies.

UEI's submission is deficient - The PHC is scientifically flawed because the
baseline data required under Rule 724.100 and Rule 724.200 have not been provided by
UE], as explained more fully in Sections 3, 4, 5, 6, 8, and 11 above.

The PHC fails to satisfy Rule 723.310 because there are no baseline data and
because there is a complete lack of understanding of the movement water in the regional
aquifer, including a complete failure to identify the discharge area (the “water outflow™),
as required. UEI simply fails to address Rule 728.320 in the PHC; in fact, the words
“acid-forming” and “‘toxic-forming” never appear in the PHC (Bates 5648-5658, Tab 40).

This gross failure to address Rule 728.320 makes the PHC, by definition, incomplete.
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Conclusion - The permit application must contain a determination of the probable
hydrologic consequences of the proposed mining operation. UEI has failed to provide
this determination. Without the missing information, the PHC cannot (and does rot)
include findings on whether adverse impacts may occur to the hydrologic balance, as
required by Rule 728.310.

Impacts - The PHC is intended to provide crucial findings on impacts to the
hydrologic balance. Without these findings, the Division cannot assess the impacts that
the proposed mining operation will have.

E. THE CHIA IS SCIENTIFICALLY FLAWED
13.  The CHIA fails to consider 3 meaningful and reasonable area of impacts.

The reguirement — Coal Mining Rule 729.100 provides:

The Division will provide an assessment of the probable cumulative

hvdrologic impacts of the proposed coal mining and reclamation

operation and all anticipated coal mining and reclamation operations

upon surface- and ground-water systems in the cumulative impact area.

The CHIA will be sufficient to determine, for purposes of permit approval

whether the proposed coal mining and reclamation operation has been

designed to prevent material damage 10 the hydrologic balance outside the

permit area. The Division may allow the applicant to submit data and
analyses relevant to the CHIA with the permit application.

The Division states that the first objective of a CHIA document is to identify the
Cumulative Impact Area (CIA) (CHIA, pg. 4, Bates 805, Tab 48). Under Rule
645 100.200, “Cumulative Impact Area” means the area, including the permit area,
within which impacts resulting from the proposed operation may interact with the
impacts of all anticipated mining on surface and groundwater systems. The CHIA must
determine whether the proposed coal mining operation has been designed to prevent

material damage to the hydrologic balance within the C1A.
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The CHIA is deficient - A fundamental part of understanding the hydrologic
balance is knowing the area of discharge of aquifers (the water outflow). The CHIA
prepared by the Division for the proposed Lila Canyon Mine, however, completely fails
to include the area where the regional aquifer discharges and the impacts that may occur
as a result of mining

The PAP (pg. 7-7, Bates 5341, Tab 39) states “Although unconfirmed locally, it is
believed that the groundwater flow direction in the regional aquifer follows the structural
dip ...”. The structural dip is to the east at 11 to 14 percent (PAP pg. 6-12, Bates 5168,
Tab 49). Plate 7-1 (Bates 5659, Tab 35) and Figure 7-1 (Bates 900637, Tab 50) both
show the top of the regional aquifer sloping towards the east, and thus confirm UETI's
statement that this is the general direction of ground water movement.

The CIA boundary for the CHIA has been arbitrarily established by the Division
at the topographic divide immediately to the east of the proposed permit area (CHIA
Figures 3 and 4, Bates 806, 808, Tab 51), approximately 1,700 feet cast of the area to be
mined. This limited area cannot possibly suffice for considering material damage to the
hydrologic balance outside the permit area. Most alarming, by its arbitrary placement of
the CIA boundary, the Division completely ignores the fact that the regional aguifer is
flowing to the east. |

The boundary should include Range Creek impacts - By placing the boundary at
this arbitrary topographic divide, the Division also fails to include and consider any
impacts to the Range Creek drainage, located east of this divide. In the final TA (pg. 43,
Bates 658, Tab 52) the Division states that Range Creek is 6 miles east of the Lila

Canyon permit area and separated from it by the drainage divide at the top of the Roan
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Cliffs. This is absolutely incorrect and illustrates the Division’s lack of understanding of
basic physiographic relations in the area. According to the U.S. Geological Survey (Price
1:250,000 Topographic Map, a portion of which is shown in Tab 53), the Roan Cliffs are
located approximately 4 miles east of Range Creek, not between the Lila Canyon permit
area and Range Creek. More importantly, the Range Creek drainage is as close as 1,700
feet from the permit arza. Given the proximity of the Range Creek drainage to the mine
permit area, the fact that the ground water flows into the Range Creek drainage, and the
fact that there will be impacts to water flow in the regional aquifer as a result of mining
activities, the CIA absolutely must be expanded to Range Creek.

The Division concluded Range Creek should be included in the Cl4 - The
Division originally believed that Range Creek could be impacted as a result of mining
and considered the lack of discussing it as a deﬁciency in TA # 1 (Bates 2506, Tab 45).
In TA # 2, the Division even considered a lack of baseline data for Range Creek as an
outstanding deficiency (Bates 2311, Tab 27). The Division later determined that
monitoring of Range Creek was not necessary; however, the record is devoid of any
hydrologic data that could have been the basis for this later determination. In fact, UEI
acknowledges that there may be impacts to Range Creek as a result of its mining
operations. In a summary of outstanding deficiencies (Bates 901433, Tab 54), the
Division states, “ The applicant should submit plans to include monitoring sites Range
Creek above and below the extent of mining”. UEI responded to this deficiency on
March 10, 2000 by stating, “Should significant underground water be encountered, UE]
will imitate {sic} an internal water monitoring program for Range Creek. The plan is not

intended to become part of the MRP"" (Bates 301433, Tab 54). First, monitoring during
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operations without having first established baseline will not answer the question of
whether there are impacts related to the mining operation, Second, if the Division and
UEI acknowledge that there is the possibility of impacts, Range Creek must be included
in the CIA, the required baseline data must be acquired, and the monitoring must be
included in the MRP.

Effect of the deficiency - Mining will impact the regional aquifer, as is noted
several times in the PAP and CHIA. The PAP (pg. 7-8, Bates 5342, Tab 55) states that
the Sunnyside coal bed lies within the regional aquifer. It also states that water levels in
the regional aquifer are above the coal scam, that mining will intercept this water, and
that pumping is likely. These statements are repeated in Appendix 7-3. The CHIA (pg.
22, Bates 6437, Tab 41) acknowledges that the proposed Lila Canyon Mine will produce
mine water (intercepted from the regional aquifer). Due to the lack of baseline data for
the Lila Canyon mine (as discussed above), UEI and the Division have relied on
similarities to the nearby Solder Canyon, Sunnyside, and Horse Canyon Mincé, each of
which intercepted the regional aquifer and had discharges as high as several hundred
gallons per minute (CHIA pg. 23, Bates 6438, Tab 41). It is clear that the regional
aquifer will be intercepted by mining activities, and that there will be material damage to
the hydrologic balance.

UEI shows a cross section through a portion of the mine area on Figure 7-1 (Bates
900637, Tab 50). While this information is taken to be correct, it fails to portray the
areas to the east of the mining operation. For the Division to evaluate impacts to the
regional aquifer as a resuit of the drawdown that will occur, it must consider the area

down gradient from the mine. The U.S. Geological Survey has prepared a cross-section
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that is a more accurate portrayal of the regional aquifer (Lines, 1985) (Tab 56). The most
significant aspect of this USGS cross section is that it shows the discharge area of the
aquifer. In the topographic setting of the Lila Canyon Mine, this would be Range Creek.
Published literature demonstrates that impacts to Range Creek are likely. Lines
(1985), in discussing the possible effects of underground mining in the Trail Mountain
Area, states, “Water produced in the mines will be derived primarily from a decrease mn
storage in the aquifer. Several hundred feet of aquifer above the mines could be
dewatered, and the cone of depression could extend several miles from the mines after a
few years” (emphasis added). In discussing the hydrology of the Price River Basin,
Waddell and others (1986) stare, “Mining activities may affect the distribution of flow
along stream reaches by direct interception of water from a stream or by interception of
ground water that is percolating to the stream”. Lines and others (1584) repor,
“Hydrologic impacts related to ccal mining in the area are mainly due to dewatering of
mines and land subsidence. Dewatering of coal mines changes the flow pattern through
coal-bearing aquifers, and storage in aquifers is reduced”. In a supplemental
hydrogeologic study for the Soldier Canyon Mine, SHB (1986) report, “Groundwater
emerging from springs and seeps provides most of the base flow to regional streams,”
and “Groundwater from the Blackhawk Formation is reported to be the principal base
flow component to Soldier Creek during periods of low precipitation.” Given the
similarities between Soldier Creek and Range Creek, it is almost certain that ground
water from the Blackhawk Formation is the principal base flow component to Range

Creek as well.
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Conclusion - The Division had access to information indicating the relation
between the regional aquifer and local streams. The Division knew that both the regicnal
structure and the regional aquifer dip to the east towards Range Creek. The regional
aquifer must discharge somewhere. The Division knows that the regional aquifer will be
impacted by mining, specifically that the top of the aquifer will be lowered as a result of
mining. This will have an impact on the discharge area. Thus, there is absolutely no
hydrologically justifiable reason for delineating the CLA boundary 1,700 feet away from
the permit area. In my opinion, by arbitrarily placing the CIA boundary where it has, the
Division has faijled to assess whether the proposcd‘ coal mining and reclamation operation
has been designed to prevent material damage to the hydrologic balance outside the
permit area. Thus, the CHIA does not comply with Rule 729.100.

Impacts — Impacts include changes to aqflifer flow patterns, dewatering seeps and
springs, and impacting the base flow to regional streams, all outside (just east of) the
smal] area currently considered in the CHIA. Both the Division and UEI at one point
acknowledged that impacts to Range Creek are possible, and that monitoring is
necessary. UEI is confident enough that there will be impacts that it committed, as part
of the record, to commence monitoring of Range Creek if mine water is produced.
However, without pre-mining baseline data, it will be impossible to make any meaningful
interpretations of the monitoring data and assess mining impacts. Even more important,
without analysis of pre-mining data for possible impacts, the Division cannot fulfiil its
responsibility to determine cumulative impacts and consider whether and how the permit

should be issued.
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18. The CHIA fails to consider the effect of fauits and is based on incomplete
baseline hydrologic descriptions.

The requirement — As stated in Rule 729,100: “The CHIA will be sufficient to
determine, for purposes of permit approval whether the proposed coal mining and
reclamation operation has been designed to prevent material damage to the hydrologic
balance outside the permit area.”

The CHIA is deficient - As documented in Section 9 above, there are several
east-west trending faults in the proposed mining area. All of the faults are shown on
Plate 7-1 as extending towards the east, and there is no logical geologic explanation for
them not continuing into the Range Creek Drainage. By arbitrarily placing the CIA
boundary at the drainage divide, the Division fails to address the affects that mining will
have on the ground water system related to the f?.ults. In addition, the Sunnyside fault is
shown on Plate 6-1 (Bates 5326, Tab 38) to intercept the northern boundary of the permit
area; however UEI and the Division fail to determine its location within the permit area
or CIA,

Because the Division relied upon the “baseline data™ that existed in the PAP, it
fails to meet the objective of describing the hydrologic system. The deficiencies in the
baseline data for water quality and quantity, for both the surface and ground water
resources have been discussed above in Sections 3, 4, 5,6, 8, and 11.

Conclusion - By faling to consider the location of the faults and their affects on
the ground water system in the permit area or in the Range Creck Drainage, the CHIA
does not comply with Rule 729.100. Without baseline data, the Division cannot provide
a description of the hydrologic system, and cannot perform an assessment of the probable

cumulative hydrologic impacts, and thus fails to satisfy Rule 729.100.
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Impacts - There are several documented seeps and springs and water rights in the
Range Creek Drainage (Plate 7-3, Bates 5661, Tab 57). The CHIA fails to address their
association with the faults or whether there could be material damage to them as a result
of mining operations. The proposed coal mining operation may cause material damage to
the hydrologic balance outside the permit area. The CHIA fails to assess this damage
because there is an incomplete description of the hydrologic resources.
F. STREAM BUFFER ZONES

16. The Division has failed to analyze the impact of mining on pereunial or
intermittent streams.

The requirement — The Coal Mining Rules require analysis of impact of mining
on intermittent or perennial streams:

Rule 731.610. No land within 100 feet of a peremnial siream or an

intermittent stream will be disturbed by coal mining and reclamation

operations, unless the Division specifically authorizes coal mining and

reclamation operations closer to, or through, such a stream. The Division

may authorize such activities only upon finding that:

731.611. Coal mining and reclamation operations will not cause or

contribute to the violation of applicable Utah or federal water qualiry

standards and will not adversely affect the water quantity and quality or

other environmental resources of the stream.
This rule is very clear: ¢oal mining and reclamation operations close to, or through, an
intermittent stream can be authorized only upon finding that the operation will not
adversely affect the water quantity and quality,

The Division has failed to make the required analysis - On page 101 of the final
TA, the Division states “There will be mine development within 100 feet of the Lila
Canyon channel and mining beneath Little Park Wash” (Bates 716, Tab 58). Both of

these are classified as intermittent streams, however, the Division finds that mining will

no! adversely affect the water quality or quantity of these streams (Bates 716, Tab 58).




HPR-22-2682

. Page 38

To make such a finding, one must evaluate the existing water quality and quantity
in these streams and next evaluate the proposed mining operation plan to see how these
operations will affect water quality and quantity. As there are no existing data on the
water quantity or quality esywkere in Lila Canyon or Little Park Wash (Final TA, pgs.
43-44, Bates 658-569, Tab 59), this procedure was not, and cannot yet, be followed.

Conclusion - Without knowing what the existing water resource is, it 1s

absolutely impossible to assess the affects that mining operations will have, Without

 these data, the Division’s finding is baseless and violates Rules 731.610 and 731.611.

Impacts - During times of discharge, Lila Canyon and Little Park Wash are
significant sources of water in an arid environment. Mining operations will likely impact
these streams and therefore, the Division must evaluate existing water quality and
quantity conditions in order to assess the potential impacts.
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BEFORE THE BOARD OF OIL, GAS AND MINING
DEPARTMENT OF NATURAL RESOURCES
STATE OF UTAH

In the Matter of the )
Request for Agency Action )
By Petitioner Soutbern Utah ) Docket No. 2001-027
Wilderness Alliance Regarding the )
Division of Oil, Gas and Mining’s )

)

)

)

)

Approval of the Lila Canyon Cause No. C/007/013-SR98(1)
Significant Permit Revision
C/007/013-SR98(1)

Filed by UtahAmerican Energy, Inc.

DECLARATION OF DR. RON KASS
Dr. Ron Kass declares the following:

1. My name is Dr. Ron Kass, I am of over twenty-one years of age, of sound mind,
capable of making this declaration, and ] am personally acquainted with the facts
herein stated.

2. My curriculum vitae is attached and incorporated berein. ] am currently a resident
of Springville, Utah. Iam a graduate of New Mexico State University with a
doctorate degree in plant ecology, and | have a Masters degree in taxonomy from
Bringham Young University. Ihave ;onducted research, consulted, and have
taught university classes in plant identification at BYU and New Mexico State
University. I have worked for the Bureau of Land Management, and have been
employed by Dr. Stanley Welsh, professor of botany at BYU. Since 1988 ] have
owned Intermountain Ecosystems, a consulting firm. This Declaration is filed in
support of Petitioner’s Request for Agency Action in the above captioned matter.

3. I have approximately ten years field experience in the Carbon and Emery County
area, and [ am familiar with the Lila Canyon area and its plant resources.

4 Based on my knowledge and a review of the relevant documents, | believe that
the information in the permit application for the proposed Lila Canyon Mine 1s
insufficient to adequately assess the threatened, endangered and sensitive plant
species, and the impact to such species.




h In partscular the sewrch far Despain fooncectus {Pediocacrut despainu) should
have haen conducted during the last week of April or 1% week of May. This
species is very gitlioult to locate in its vagetative cond:tion and only a real axpert
ehould conduct Dwse searches Sunng noo-flowerning umes.

6. "The Bouk CLitts blazing star (Akmrrelia mudticawlis var. [isrma) should have been
included in the mventory of this arce, as it iy known w exi€t at the mouth of Horse
Canyon ang is & Colorado Plamseu endoraic. This species is on the Bureau of
Land Management (Bl M) specie] status list, and it was also listed as G371 by the
Utah Rare Plasot Wodkshop in 2000,

7. I, and other botanists in the sule, racommend that only highly qualified botanists
should sonduct rarz pieat surveys, especially dunag sub-optimal times. The May
1998 iventory prepazed by FIS ConsuRting reveals that that the specimen of
CATy 0N SWOOtYELea (MHeuysariam ovcudentale vas. canone) Was Wken W the BLM
10 be posicvely idenufied. If qualificd botanisty were doing the feld work for
EIS Consulung, tiere ahould be no need to consukt the BLM tor positive
identileation. Regudless, there are no botenists on staff at the BLM in Price.
Indeed it is imperatve that a quaiified botsnist performs the ficld werk in arder tc
identfy new wxx, range excensions, und cther rare and disjunct taxa possidic at a
gives size,

g In addition, elthuugi the docunatiation indicates that the yroposed project may
dewarer seeps und spamngs, there iy no indicatior that such eevs and springs were
irvermoried for puseline information on plant species dependant on theac water
sources. Such water sources are unportant refugia for locating disjunct speies
and extensions o» hahizet, and shouid be inventoried throughout July and August.

9. Insummary, because the surveys performed for the proposed action either
neglected 10 coasider certain species, or were pertormed inadequately and at
INEpproprisle tnes during e yeur, thers i no possible way 1o determine the
potential impacss due to the mining activities.

{ DECLARE. under penaity of perjury, the fmgdw et
Dae j[-27- 200/ .
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RONALD J. KASS

270 EAST 1230 NORTH
SPRINGVILLE, UTAH 84663
(801) 485-4590 B (801) 489-8236 F

Email-Intermtaco@acl.com
EDUCATION
Ph.D. New Mexico State University, Las Cruces, NM. Depart of Biology, Plant Community Ecology, 1992.
M.S. Brigham Young University, Provo, UT. Depart. of Botany and Range Science, Plant Taxonomy, 1983.
BS Brigham Young Umversity, Provo, UT. Depan. of Zoology, wildlife Ecology, 1978.

PROFESSIONAL EXPERIENCE
Principal—Intermountain Ecosystems, LLC.
25 years experience in: Endangered Species Inventory and Monstoring, Quantitative Vegetation Sampling and
Reclamation, Botanical and Wildlife inventory, Wetiand Delineation and Mitigation. Compliance with NEPA,
USACOE, EPA, FERC, SMCRA, BLM, USFS and USFWS guidelines.
PRINCIPLE PROJECTS
ENDANGERED SPECIES
2001 SWCA/Northwest Pipeline. Rockies Displacement Expansion, Wyo. and Idabo.
HDR/UDOT Engineering, SLC, Ut. Southern Corridor EIS. St. George, Ut
RB&G Engineering, Prove, Ut. American Fork Trail T&E inmventory.
Sear-Brown Group/UDOT. US 151 EIS, Mosb Ut.
Sear-Brown Group, Sal Lake City, Ut Man of War Bridge BA. St George, Ut
City of St George, Ut. T& E clearance for Southwestern willow flycactcher.
UDOT Roadside Vegetation Inventory, Region 2.
BLM. Price Area Office. Status reports for S. wrightiae and C. creucfeldni.
Private Fuels Storage Facility, LLC. Expert witness for rare plants and vegetation.
2000 Sear-Brown Group, Salt Laks City, Ut T & E clearance for Riverdale Bike Path
Sear-Brown Group, Salt Lake City, Ut. T & E clearance for Man of War Bridge, St. George , Ut..
RB&G Engineering/UDOT, Provo, Ut T&E clearance for Orem Center St. Project

RB&G Engineering/UDOT Provo, Ut. T&E clearance for 4 Utah County Bridges.
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1999

SWCA, Salt Lake City, Ut. Solitude & DMB ski resort rare plant inventory.

Entranco, Salt Lake City, Ut Atkinville Interchange T&E inventory. St George, Ut.

Entranco, Salt Lake City, Ut Southem Cotridor Biological Assessment. St George, Ut
Environmental Management Associates, Elko Nevada BLM Land Exchange T&E mventory.
W W Clyde, Springville, Ut, Wolf Creek Rd. T&E & raptor clesrance, Tabiona, Ut

W. W, Clyde, Springville, Ut. North Giendale Gravel Pit. T&E clearsnce, Kane, Co., Ut
Pentacore, Midvale, Ut Spiranthes diluvialis monitorng for American Fork Mall.

Pentacore, Midvale, Ut Spiranthes diluvialis inventory Provo Industrial Park.

SWCA, Salt Lake City, Ut. Williams Corps. Aspen pipeline T&E inventory.

Sear-Brown Group, Salt Lake City, Ut T & E clearance for Provo 800 North.

USDA, Unita National Forest. King's woody ester (Machaeranthera kingni) mventory.
Michael Baker Jr., Salt Laks City. T&E clesrance for fiber optic line-Colo.& Ut.

Sear-Brown Group, Salt Lake City, Ut. T&E cleutnce\Rivat Road Project, St. George, Ut

W. W. Clyde, Springville, Ut T&E clearance Green River gravel pit. Greea River, Ut

W W, Clyde, Springville, Ut T&E clearance for Snow Basin-Trapper Loop Road Odgen, Ut
Stons & Webster, Denver, Ca. Rare plant inventory. Siull Valley Private Storage Facility, Tooele Ut

UDOT & Entranco, Salt Laks City, Ut. Southern Cormdor Desert Tortise (Gopherws agassizi) inventory. St
George, Ut. ‘

Williams Corp. Sait Lake City, Ut Southwestem willow fycatcher (Empidonax tratllii extomus).
Mancos Loop Pipeline. Mancos, Co.

SWCA. Salt Lake City, Ut Wilkiams Pipeline Co. Aspen Pipeline TZ E.

Orem City, Ut Ute ladies tresses (Spiranthes diluvialis) inventory, reswration, and monitoring.

Burns & McDonnell Kansas City, Mo. Spiranthes diluvalis mvemoty for DM&E railroed. Wyo. & S. Dakota.
Engineering Planning Group, Draper, Ut. Spiranthes diluvialis inventory, American Fork, Ut

Stone & Webster, Denver, Co. Rare plant, burrowing owl, and loggerhead shrike inventory. Skull Valley Private
Storage Facility.

ELM. Richfield District, Ut. Rare plant, burrowing owl, Utsh prairie dog and naxious weed irventory. Wayne
0.

HDR, & Baseline Data. Legacy Highway BA. Salt Lake City, Ut




1997

1996

1998

Pic-Technologies, Denver, Co. Wetands & T& E. Ultra Natural Gas EIS. Pinedale, Wy.

SWCA, Salt Lake City, Ut. Williams Pipeline Co. Aspen T&E inventory, Price, Ut

SWCA, Salt Lake City, Ut Questar Gas Co., Rare plant inventory, Price, Ut

Continental Lime Co., Delta, Ut. Rare plant inventory Cricket Mt. Mine Expansion.

SWCA , Salt Lake City, Ut Questar Pipeline. Spiranthes diluvialis ipveatory. Genola, Ut

River Gas Inc. Northport, Al. T&E inventory' Price Coalbed Methane.

BLM. Ferron Gas EIS Rare plant inventory. Price, Umh.

Northern Geophysical of Americs, Englewood, Co. Rare plant mventory Salina, Ut.

BLM. Wright fishook cactus (Sclerocactus wrightiae) dsmographic monitoring.

HDR & Baseline Data Legacy Highway EIS,. Salt Lake City, Ut

McMurry O1l Company, Big Piney, Wy. Rare plant and logger head shrike mvemory Jooah EIS.
Continental Lime Co., Delta, Ut Rare plant mventory. Fn’ckat Mt. Mine Expansion.

Brush Wellman, Delta, Ut Rare plant inventory. Topaz Mine Expansion.

Kennecott Copper and The Nature Conservancy, Sait Lake City, Ut Northern Oquirth Mts, Bio-inventory.
USFS Black Hills Natl. Forest, Sundance Wy. Rare plant inventory Bear Lodge N. F. Timber EA.
Chandler Otl, Denver Colo. Rare plant inventory, Emery Co.

Engineering Planning Group, Draper, Ut. Endangered species inventory, Sported frog (Rana pretiosa) Ute ladies'
tresses (Spiranthes diluvialis) American Fork, Ut

Basetine, Inc. Orem, Ut. Western Transporttion Cotridor MIS & T&E species.

Northwest Pipeline, Sakt Lake City, Ut. Rare plant inventory, Evanston, Wy.

Mariah Assoc., Laramie, Wy U.S. Gypsum Co., Kimball Draw EA.

Golder Assoc., Denver, Co. Phelps Dodge Co. Chino Mine Expansion EA, Sitver City, NM.
USFS Dixie Nat. Forest, Cedar City, Ut. Status report for Penstemon pinorum.

Northermn Geophysical of America, Engiewood, Co. Rare plant inventory Salina, Ut

Balcron Oil and Subsurface Exploration, Pasadena, Ca. Rare plant inventory Snake Valley Seismic Project. Millard
Co, Ut.

Northwest Pipeline Inc., Salt Lake City, Ut Rare plant inventory for Piceance Creek Replacement Project
Rangely Co.

Union Telephone Co., Lonetree, Wy. Rare plant and logger head shnke inventory.
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1994

1993

U.S. Gypsum Co, Chicago, Il Rseplnnizwmty:pmposodprmmMimmSmRnﬁeLUt

BdcmOiludSubsurfnccExplonﬁou.Pasma Rn'ephntinvmm:SmkonlcySeimxicProjwt,
Millard Co, Ut.

Resource Management International, Sacramento, Ca Rare plant inventory: Ute ladies’s tresses (Spiranthes
dihvialis). Central Utzh Project, Nephi Basin, Ut

CH2M-Hill & Mt Nebo Scientific, Springville Ut Rare plant mventory: Ute ladies’s tresses (Spiranthes
diluvialis). Central Utsh Project, Unitsh Basin, Utsh.

Baseline, Inc.,Orem, Ut. Rare plant inventory: Ute ladies's tresses (Spiranthes diluvialis) on the UDOT Myton
and Currant Creeks Bridge replacement.

Wyoming Fish end Game, Cbeyenne, Wy. Rare plant mvertiory: Bighuybiggmehabimmhamemm!pmject
Pinedale, Wy.

BLM, Rock Spring District Office. Smsuweyndhabimmngeumxphnforbasmddnbcmnkvmh
(Astragalus drabelliformis) in the Upper Green River Basin, Wy,

River Gas of Utah, Northport, Al T&E mventory: Price Coalbed Methane EIS.

Freston, Ostler, Vernon & Assoc., Vernal, Ut Rare plant mventory for Ute ladies's tresses (Spiranthes
diluvialis), Ashley Creek Bridge replacement. )

Enron Oil & Gas Corporation, Houston, Tx. T&E inventory: Upper Green River Basin.
Chevron, USA. Houston, Tx. Rare plant inventory: southwestern Wyo.
Mobil Oil Corparation, Bakerfield, Ca Rare plant inventory: LaBarge il fields.

Enviroserve Assoc., Fruit Heights, Ut Rare plant nventory: Ute ladies's tresses (Spiranthes dilwvialis) AT&T
underground powerline: Strawberry Reservoir,Ut

Freston, Ostlar, Vernon & Assoc., Vernal, Ut Rare plant irverrtory: Ute ladies's tresses (Spiranthes dituvialis),
Fort Duchesne, Ut

Heitzman Drill Services, Casper,Wy Anadarko Petroleum EA., Helper Coalbed
Methane EA— rare plants. Helper, Ut

Endangered Plant Studies, Orem, Ut UDOT. LaVerkin Creek Bridge Replacement BA.
Willisms Fiald Services, Salt Lake City, Ut Rare plant inventory Big-Piney-LaBarge oil fields.

U.S. Justice Dept.,, Dentver Co. Expert witness for Zion National Park Virgin River Ajudicarion. Expert for
hanging gardens and rare plants.

Mobil Oil Corporation & Heitzman Drilling, Casper, Wy. Rare plant inventory: LaBarge oil fields.
Texaco Inc. Heitzman Drilling Stagecoach Draw EIS—rare plants. Farson, Wy.

Mobil EA: LaBarge Oil Field Expansion Program. Rare pisnts

Endangered Plamt Studies, Orem, Ut Pacific-Corp., Salt Lake City, Ut Ismay and




1992

1991

1990

‘Mcxicln Water Powerline EA, Navajo Tribal Lands, Window Rock, Az

Williams Field Services. Green River, Wy. Rare plant inventory Cathodic Protection Systems.

Geo-Marine Inc., Plano, Tx. Rare pisnts and burrowing owis imventory: Wendover Nev.

Chevron, USA. LaBarge, Wy. Rare plant inventory: LaBarge ail ficlds

B LM. Salt Lake City, Ut. Monitoring and demographics for Wright Fishook cactus (Sclerooacrus wrightiac).
Marish Associstes, Inc., Laramie, Wy. Rare plant inventory: Cutthroat Ges plant. Granger, Wy.

Enron Oil & Gss, Big Piney, Wy. Rare plent inventory, LaBarge, Wy.

Pic-Technology, Denver, Co. Rare plant inveatory: Basin Exploration. Big Piney, Wy.

Utah Power and Light, Salt Lake City, Ut. burfowingoudmdbhckfoomdfeminm&w: Navajo Reservation,
Apeth, Ut

Pic-Technology, Denver, Co. Rare plant inventory: Northwest Pipeline Inc. Big Piney, Wy.
Endangered Plant Studies, Orem, Ut Utah Prairie Dog (Cynomys parvidens) mventory. Beaver, Ut

Endangered Plant Studies, Orem, Ut Desert Tortise (Gopherus agassizii) inventory: Walmart Inc. Wash.
Co., Ut

Utah Power and Light Co., Salt Lake City, Ut Rare plant inventory: Dixie N.F. Enterprize, Ut
BLM, Salt Lake City, Ut House Range rare plant mrvetory.
Ute Indian Reservation, Fort Duchesne, Ut Rare plant investory: Spiranthes dihnvialis.

USFWS, Denver, Co. Status reports: Eriogonwm soredium, Trifolhum andersonit var friscammem, and Lepidium
osteri.

Endangered Plant Studies, Orem, Ut. Pacific-Corp. EA: trapsmnission corridor. BLM and Dugway Proving
Ground.

Endangered Plant Studies, Orem, Ut. Pacific-Corp. BA: transmission cormidor for Dixie National Forest
Versar Engineering, Orem, Ut, UDOT. Spiranthes dihuvialis inventory, U.S Highway 85.

Pic-Technology, Deaver, Co. Rare plant inventory: Northwest Pipeline Inc., Wyo,,Utand Id.

Wayne Co. Water Conservancy District, Salt Lake City, Ut. Spiranthes dihevialis. Capital Reef National Park.

BLM. Richfield District, Ut Rare plant inventory: Warm Springs and House Range Resource Areas.
Utah Heritage Program, Salt Lake City, Ut Rare plant mventory: Tushar Mountains, Ut
BLM, Salt Lake City, Ut Rare plant inventory: Great Basin and Deep Creek Mts.

Chusa Energy Co. Farmington, NM. Sclerocactus mesa-verde. Nxvajo Indian Reservation.




1989

1988

1987

1986

1985

1984

1983

Endangered Plant Studies, Anadarko Petroleum Company, Deaver, Co. Rare plant mventory: Lonetree, Wy
BLM, Salt Lake City, Ut. Rare plant inveotory: San Rafael Swell, Ut.

Chusa Energy Company, Farmington, NM. Black-footad ferret mventory: Navajo Indian Reservation, Blanding,
Ut

Endangered Plant Studies, Orem, Ut Utah Power and Light Rare plant inventory: Blanding, Ut.
BLM, Salt Lake City, Ut. Rare plant inventory: San Rafael Resource Area, Ut.

Endangered Plant Studies, Orem, Ut Seis-Pro Corp., Billings, Mt. Rare plant mventory: Nucla, Co.
Endangered Plant Studies, Orem, Ut. NPS, Springdale, Ut Botanical mventory: Zion National Park.

Endsngered Plant Studies, Orem, Ut Questar Pipeline Inc., Salt Lake City, Ut. Rare plant inventory in Brown's
Park, Ut

Endangered Plant Studies, Orem, Ut. NPS, Springdale, Ut Botanical inventory: Zion National Park.

Endangered Plant Studies, Orem, Ut. Wayne Co. Water Conservancy Distmct. Rare plant inventory ! proposed
Fremont River Dam.

Endangered Plant Studies, Orem, Ut. Utemco Mineral Corp.,Uravan, Co. Rare plant inventory: radioactive waste

repositary.

Endangered Plant Studies, Orem, Ut Plateau Mining Corp., Waris, Ut Rare plant inventory.
Endangered Plant Studies, Orem, Ut NPS, Springdale, Ut Botanical mventory: Zion National Park.
Neese Investigations, Salt Lake City, Ut. Sclerocacrus wrightiae BLM, Richfield, Ut

El Paso Natural Gas Company. Rare plant inventory: natural gas line in NM.and AZ.

Transwestern Pipeline Corparation. Rare plant inventory: natural gas line, NM and Az,

Endangered Plant Studies, Orem, Ut Wayne Co. Water Consarvancy. Rare plant inventory: Fremont River Dam,
Ut

Endangered Plant Studies, Orem, Ut. Amoco-Badger Oil Co. Vernal, Ut. Rare plam inventory.
Bio-West, Logan, Ut. Exxon USA, Midland Tx. Riley Ridge EIS.

Bio-West, Logan, Ut San Juan Basin Coal, EIS, Farmington, NM.
Bio-West, Logan, Ut Gulf Ol Corp, Houston, Tx. EIS. Commissary Ridge, Wy
Endangered Plant Studies, Orem, Ut. Utah Power and Light. Rare plant inventory: Wash. Co., Ut.

Endangered Plant Studies, Orem, Ut UDOT. Rare plant inventory: Interstate 70 in Emery Co., Ut

Endangered Plant Studies, Orem, Ut Utah Power and Light. Rare plant & Desert Toruse (Gopherus agassizi)
inventory. Wash Co., Ut

Endangered Plant Studies, Orem, Ut Utah Power and Light Rare plant inventory- Unita Co. Wy
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Endangered Plant Studies, Orem, Ut. NGA, Engelwood, Co. Rare plant mventory: Price, Ut
Endangered Plant Studies, Orem, Ut Chevron USA., Kemmerer, Wy. Rare plant inventory.

Endangered Plant Studies, Orem, Ut. Bectel Corp., San Francisco, Ca Rare plant inventory: railway facility
Lavender Canyon Nuclear Waste Repository.

Endangered Plant Studies, Orem, Ut Colorado-Ute Power, Montrose, Co. Rare plant invenitory: Grand Junction,
Co.

1982 Endangered Plant Studies, Orem, Ut. Fronter Exploranan, Billing Mt Rare plant mventory: Pnce, Ut
Bio-West, Logan, Ut. BLM, Vemal, Ut Rare plant inventory: Uinta Basin, Ut

Brigham Young University, Provo, Ut Inventory for Zion Snail (Physa zionss). Zion Natl. History Assocution.

1979 BLM Las Cruces, New Mexico. Rare plant inventory Sacramento Mis.

1978 Endangered Plant Studies, Orem, Ut MX missel inventory in Nevada & Utah.
WETLAND

2001 W W. Clyde /JUDOT. North Giendale Gravel Pit. Wetland determination, Kane, Co., Ut

Westland Construction. Springville Industrial Park delinestion.

RB&G Engineering/UDOT. Wetiand delineation and mitigation. Antelope Creek, M&e Co. Ut

Natural Successions Inc. Springville, Ut. Wetland delineation. Springville Industrial Pﬁk.

Meadow Valley Constructian, Salina, Ut Wetland determination.

Utah Division of Wildlife Resource. Wetdand delineation. Springville Fish Hazrchery.

Utah Division of Wildtife Resources. Wetland delineation. Provo Sportmans Access.

Sear-Brown/UDOT. American Fork Park & Ride delinestion and hydrological manstaring.
2000 HDR/UDOT, Ut. Springville Interchange wetland delineation and mitigation.

W. W. Clyde. Spningvills, Ut. Sportmans Park Trail wudmd determmanon. Park City, Ut

W. W. Clyde. Springville, Ut. Wolf Creek Gravel Pit determination. SMt Co, Ut.

Utah County Rural Housing Development. Provo, Ut. Dry Creek subdivision delineston.

Shady Gien Subdivision, Riverdale, Ut Wetland delinsation.

RB&G Engincering, Provo, Ut Spamush Fork Canyon wetland delineation & mitigation.

1999 HDR Engineering, Salt Laks City. Vaughn Burbridge delineation. Park City, Ut




1997

1996

Michaal Baker Jr., Salt Lake City, Ut Wetland delineation fiber optic line-Colo-Ut
Colliars-CRG, Salt Lake City, Ut. Wetland delineation. Farmington Ut

HDR& Pio-Tech, Denver, Co. Wetland delinestion. DM&E Railroad, Wyo. & S. Dakota

W. W. Clyde. Springville, Ut Wetland determination. Trapper Loop Snowbasin Rd.

W. W. Clyde Springville, Ut. Wetand determination-Gravel Pit Green River, Ut

4-H Construction, Odgen, Ut. Wetland delineation.

Williams Corp. Salt Lake City. Wetland delineation. Mancos Loop project. Mancos, Co.
Pic-Tech, Denrver, Co. Wetland delineation. Paiute Natural Gas Line from Wells to Elko, Nv.
Doug Holmes, Blue Sky Ranch, Heber, Ut. Wetland delinestion.

Pic-Tech, Denver, Co. Wetland delineation. Northwest Pipeline. Twin Falls to Wells, Nv.
Diversified Habitats Salt Lake City, Ut. Wetland delmeation. Farmangton, Ut.

Tiffany Development Co. Wetland delineation and mrugation. Roy, Utah

Robert Nelson Construction, Salem, Ut Wetland delineaiion.

EPG, Draper, Utah, Wetland delinestion. Toshiba Development Project

Issac Springs Development, Riverdaie, Ut. Wetland delinestion and mingation.

Springville City Co., Ut. Wetland delineation. Springville Industrial Complex.

HDR & Baseline Data, Inc. Orem, Ut Legacy Highway. Wedand delinestion team.

Alco Group, Spanish Fork, Ut Wetland delineation.

Engineering Planning Group, Draper, Ut Wetland detineation. Toamb Development, Prove, Ut.
Engmeering Planning Group, Draper, Ut Wetiand delinsation. Jordan River-Paimer.
Engineering Planning Group, Draper, Ut Wetiand delineation. Ogden Subdivision.
Pic-Technologies, Denver, Co. Northwest Pipeline. Evenston pipeline delineation.
Engineering Planning Group, Draper, Ut. Wetland delineation. Willow Creek Park, Lebi, Ut
Springville City Co. Springville, Ut Wetland delineation. Springville Indusmal Complex.
Engineering Planning Group, Draper, Ut. Wetland delmestion Spnngville City, Ut
Engineenng Plarming Group, Draper, Ut. Wetand delinestion. Genola, Ut

Engineering Planning Group, Draper, Ut Wetland delinestion. Macy’s, Spanish Fork, Ut




new lease area.
1984 Endangered Plant Studies, Orem, Ut CoanlSmEnerxyCo.eringmdmegmﬁoucSkylhmMim

19583 Mt. Nebo Scientific, Springville, Ut Vegetatian/ soil inventory. Dismond Shamrock Mine, Bmery Co., Ut
Mt Nebo Scientific, Springville, Ut Vegetation/soil inventory: Horse Cyn. Mine. Summyside, Ut U.S Sted
Corp.

1982 Utah International, Farmingson, N. M. Soil/vagcmfoninvmlxynSmenmdetjoMina
Biowest, Logsn, Ut WMMWWN&M”W Wyoming.

1979 Bndmg«admamSmdia&NPLSdtthixy,Ut Vmsmmmmﬁm:mupmz
Prudoe Bay to Fairbanks to Tok.

1977-78  BLM, Mosb District Office. Range technician. Vegotation mapping snd sampling (SVIM).
BLM, Gienwood Sps., Co.  Range technician. Vegetation mapping and saropling (SVIM).

1976 Brigham Young University snd Dow Chemical Co. Gambel oak control.

PUBLICATIONS
S scientific publications and 100 non-refersed reports.

PROFESSIONAL AFFILIATIONS
Society of Wedsand Scientists, Natural Areas Assoc., Utsh & Wyoming Native Plant Society.

CERTIFICATIONS

Natioawide Permit Workshop, Clevelsnd, OH. Wetland Training Instinute, 2000.
Advanced Problems in Hydric Soil, North Carolina State University, 2000

Professional Wetland Scientist, Society of Wetland Scientists, 2000.

Habitar Pvaluation Procedures, Phoenix AZ. USFWS 1995,

Southwestern Willow Fiycatcher Survey Techmiques, St. George UT.USFWS 1995, 1998,
Wetland Training Institute, Advanced Wetisnd Delineation, Charleston, SC. 1992,

Black Footed Ferret Survey Techniques, USFWS, 1950.
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Exhibit D




Threatened
- and Sensmve Plant




Flowers yellowish to
/ peach color
7

Longest spines over 4
mm long, pale yel-
lowish, not obscured
by the hairs

Woolly hairs
pale yellowish
and caducous

Small depressed-hemispheric plants 3.8-6 cm tall

PEDIOCACTUS DESPAINII

Scieatific Name: Pediocactus despainii Welsh & Goodrich
Common Name: Despain Footcactus

Family (Common Name): Cactaceae (Cactus Family)
Synonyms: None

Global Distributlon: Endemic to Central Utah in Emery County

Management Responsibility: Capitol Reef NP and BLM-Moab and
Richfield District

Habitat: Open pinyon-juniper community on limestone gravels at 6,000
6,200 feet clevation, late April-early May.

Look-alikes: Relatod to P winkleri, but distinguished from it by having the
longest spines over 4 mm long, these pale yellowish and not obscured by
the hairs, woolly hairs pale yeilowish and caducous, with yellowish to
peach colored flowers.




Flowers small, 2-3.5
cm long, yellowish 1o ——
pink or white dorsally

~__ Spines short, 2.5cm
long or less

Plants depressed-hemispheric
to obovox%r,tg-lz cm high

SCLEROCACTUS WRIGHTIAE

Scientific Name: Sclerocactus wrightiae Benson

Common Name: Wright fishhook cactus

Family (Common Name): Cactaceae (Cactus Femily)

Synonyms: Pediocactus wrightiae Crong.

Global Distribution: Emery and Wayne countics in southcentral Utah

Management Responsibility: BLM-Moab and Richfield Districts, Capitol
Reef NP, State Trust Lands, and private

Habitat: Salt desert shrub to the juniper community at 4,790-6,120 feet
clevation on the Mancos Shale Formation, April-May.

Look-alikes: Easily separated by its small flowers (2-3.5 cm long) and
short spines, but resembling 5. mesae-verde and S. whipplei.
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Findings

INVENTORY UNIT ACRES

Fedorul stace Tatad

WA Widernoss Charactoritties

142,320 28.900 211.220 (T%)

Witheut Wildarnaas ChAsructoristics
5,720 0 $.700 (3%)

Inventery Umit Tetal

188,020 18.900 216,920

A L (= Lo

Deroiaton Canyon WSA 290.845

(UT-060-068A)

Floy Canyon WSA (UT-060-0648) 72,608

N

About 211.220 3cres of the nine Desolation
Cinvon inventory urues have wildernes
characteristics. These units are 3 contnua-
tien of the many features and landforms
found throughout the vontiguous Desalation
Canyon Wilderness Study Ares (WSA)
aad enhance itx magnificent wilderness
quelities. |n vombination with the WSA,
the nine units reprevent one of the largest
blocks of readless BLM publi lands within
the contnental Uruted States. This is 2 plece
where & visitor van experience true soli-
tude—where the forces of neture continue
0 thape the colorful, rugged landscape.

Approximately 5.700 scres in three places
along the fringe of the inventory units dre
unnatural and do not have wilderness
charecteristior.

The Floy Canyon and Desvlatiova Canyon
inventery umts are physically connected
of the end of the Right Hand Tusher
Cynyon Road within the state sectivn.

Unit Description

Desolaton Canyon is locuted in Cirand,
Emery. Carbon, Duchesne, and Uintah
Counties. The southern boundary ot the
inventery uait 4 Ave miles narth ot Green
River, Ueah, while the northern boundary
15 lovaced some 33 miles southwest of
Vernal. The Green River Mseuts the umit on
the noreh. The Ulntah snd Quray (ndisn
Reservation tormy a pare ot the boundsry

Desolation Can®on

of the narth end of the unit Varsous roads,
ptpelines. and privace lands form the
boundartes of the remainder of the unit,

The termin vanes dramaucadly, from river
bottoms and flood plains at about 4,200
feet clevation to the high ndges of the
Tavaputs Plateay 1t 9.500 feet. Numerous
mesas, cidges placesus. canyons, and deep
teoote draunages intervect with the Green
River, The south and southwest portion of
the inventory unit is defined by ¢ 32-mue
poruoa of the Book Cliffs, The umits
contain ¢ wide divergity of vegetation,
ranging from ripsnan zones wong the
fiver. to pifion and juniper woodlands; wreas
dormunated by saltbush/zagebrush/ shadscale
plant communrties: and high ridges ind
plateaus foresed with wapen, spruce. and fir

Recreaton is & daminant, use with zorme
7.000 boaters 3 year floeting the Green
River through Devolation Canyon, Many
mare recreanonises utlize the accesuible
lower seretch of Gray Canyon for camping,
fishing, hiking, and water spors, Hunting
and sighteeing occur in outlytag acess
dong the boupdanes. Seme cattle grazing
takes plece, s0d rempanu of past oil and
§33 explorsacn are also present

Wildemes§ |
Characteristics
Naturalness

Nearly all of the inventary units sppear
natura). While there are many scatrered
humen imprinc. therr indindudl and
cumulative impact on the natural charscrer
of most of the inventery units is minon
The impnats are in vanous siages of reka-
bilitation, with most being substansaly
unnoticeable in the ares as & whole The
expansive landscape, diverse topogrsphy,
wad vegetation screens the scattered
humaa intrusone within the uniu. Mlor
remnants ot past ail and gas exploration,
livestock grazing, and recrestion puruis
remaia, but most disturbance has been
erased over time by the forces of wiad,
water and vegetation regrowth. Most of
the ugnificant ur nonceable intrusions ere
located outude the boundsriea

..Am

e

Three wreas do lsck natural cnaracter A
small ared 10 Unit | 0n the nocthern
boundary near Fourmiie Wash 1nd Fourmde
Boetom on the Green River iacXs autursl-
nex Decause of reads old selsmic Unes. ind
reclaimed dall pads Two smul aceas in
Unte 3 also Lack naturainess because of
extensive o highwiay vehucle uze

Outstanding Opportunities .
Solitude

All nine units are contiguous to Desclation
Canyon WSA and enhance the ausstanding
oppartumities found in the WSA Unats |
and 7 are of suffictent #2e and configura-
aon to provide outstanding opportumties
for solitude on thetr awn. All of the units,
mgether with the Desalation Canyon
WSA comprise 1 large remote ares
where s nuitor s truly solated from the
outnde world. The vast size, configurstion,
numerous scemic viszas. diversity of vege-
tanon. and rugged tapography provide the
visitor with numerous slaces and oppor-
tunities ta hecome solated from others.
Must of the units are remote, sceanble
ounly by foot. horseback, or boat.

Primitive and Unconfined
Recreation

The inventory units are contiguaus ta sad
are an extension uf the Desolation Cunyon
WSA. They enhance the outseanding
opportunuties provided by the WSA
wnciuding multipie-day river float-bosting
TIPS N & Drimitive serhing. hiking, hunang,
horsebsck riding, backpacking, oack~voun.
try camping, climbing, fishing, swimrung.
photography. viewing of cultursl and his-
toric sites as well as a diversity of wiidlife.
nature study, and viewing of scenic land.
scapes. The large aize and configueation of
this vest, wild area enhances the vantety
and extent of sctivities available

Supplemental Values

Th¢ inventory unut conuns cultural.
wenie geologic, boranicul. and wudlife val-
ues. Elevationy snd topography un the unuts
vary from desen camyons to hugh mountan
emvironmenty Vegetawon and wydlife habi-
tats and speciey also varv gready decause of
the diversity of terrain. Six endangered wru-
mal species ucae ur may 0SsUr In the umls
including \he percenne Nicon. hisck-faoted
fereet bald eagie Culorado wuswhh
humpback chub aad bonytal (Aub Ten
1pecial status snumal species and sy wectal
20aCU3 Pl $PCTICS alz0 DCCUr OF MEy OCCUl
0 some of the units

OESOLATION CANYON—
The Greer River flows v Nuiteey Hoie through
Des01ation Camren: e .rvertdfy vAR ¢ S8 (e
rigm iioe of the mver
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Findings

INVENTORY UNLIT ACRES

Fodornl tate Tetst
WIth Witdersess Charasternstics

4.860. 3.86Q 8.72C (100%)
Witheut Wiiderness Charsctertstics

[*] Q 0 (0%)

mventery Unait Teeal

4.860 3.860 8.720
Contipuons A e
Turtse Campon WSA 13,690
(UT-060-067)

All Ave Turie Canvan inventory unisc
8.720 sures) have wildernes characteris-
tics when constdered In confunction with
the contigucus Turtle Canyon Wilderness
Study Ares (WSA). The units spocar to
be in a naturt state, affected primartly by
e torees of nature. A few short vehicle
way) exist near the boundary. but they are
in vaniouy seages of reclamation through
erosional processes and revegetation. and
thut du oot ngnilicantly impact the
naeural character ot the units. The seonte,
stewp, aod jagged tupography and dense
“egetation provide curstanding opourtu-
nities Yo experience solitude and to
engage in » vanety of pamitive and
unconfined recreation activities. The
inventory units also contsin cultural. -
wildlife and scenic values.

Unit Description

The Turtle Ciayon inventary units are
located about eyght mules southesst uf
Sunnyzide. They dre on a divide between
the Little Park Platesu abave the Bouk

TURTLE CANYON=Viried landforms and vep

1ERRICY L.

& yrtle Canyon @

Cliffz to the west and Range Creek
Canyon to the northeast The units are
conuguous to and extend the Lindforms
of the Turtie Canvon WSA, an extremely
steep and rugged area cut by canyans that
are 1,000 te 3 000 feet deep Elevauans
range from 4 B0 feet 1n Turde Canyon o
9,327 feet south of Little Horve Cunyon
near the head of Bear Canyon in the
W3A. Vegetation s predaminantly piden
and juniper woodland. with Douglas fir
and mountain shrub commusnities scattered
along the higher clevations and northern
lopes. Much of the area has colorful rock
outrops of reds, greens. yellows, and grays.
Uses of the units inciude coal explarativn,
cattle grazing hunung and biking.

Wilderness
Characteristics
Naturalness

The intrusions within the inventory ucuts
are widely scattered and relsced to rasche.
ing and coal explorstion drilling. All of
these intrusions are minur, have been
reclsimed or are in vartous stages of
aatural rehabilitation, are well screened
by vegetstian and topograohy. and are

b ially ble The units
appear to be in ¢ natura] state, affected
primarsily by che forces of nature xs
perceived by the sverage visitor on the
ground.

Qutstanding Opportunities

Solitude

The inventory units possess outstanding
Spportunities for olitude because they

entend the

are conuguous to and are extzamons uf
the Turtle Canyon WSA, which provides
Qutstanding opportunities for solitude

The steep and rugged terran numeraus
ude canyons. and pifien and juniper
woaodlands all provide ample sreening.
Scenic views within the canynns and trom
the ndgetops enhance the ferling of heng
isclated and alone

Primitive and Unconfined
Recreation

The inventory uns Jre contiyuous to and
ste extensions of the Tusrtie Canyon WSA,
where opportunites for orimitive sod
uncankned recredtion see outstanding
The WSA provides opportuniues for
hiking. Jimbwg, camping hunting, and
sightseving. These opportunities are out:
stundiog bevause of the uze and configye
ration of the WSA a6 well us the quality
of the scenic, geologic. wiidlife, snd wul-
tural featurex The contiguous inventory
units enhance and extend the pnmiave
and unconfined recreatian opportunitics
found within tha Turte Conyon WSA,

Supplemental Values

The WSA and inventory units have out
standing scenic quality, and significant
Fremant peniod artifacs could be present.
There are populations of mountain lion,
elk. Rocky Mountsin bighorn sheep. and
black besr. Endangered peregrine falcons
and bald eagies may frequent the arva: six
other special status animal species and
three plant specics could be present as
well. Oversll, the ditferences in termin
and vegutation and the vertety of wildlife
and wildlite habitat thac exist here we
seldom found in un wres the size of the
‘Turtle Canyon WSA.

ang appartumies for soitude found i the Turtle Camon W3A into the
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